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THE 

PREFACE 

T O T H E 

READER. 

HAT would be more ridi- 
culous, than for me to go 
aboiit to praife an Art tliat 
all Mankind know tliey can- 
not live peaceably without? 
It is near hand as ancient [no 
doubt on't) as the World: For how co.u!d 
Men fct down to plant, wixhout knowing 
fome Diftind;ion and Bounds of their Land ? 
But (Neceflity being the Mother of Inven- 
tion) we find the Egyptians, by reafon of 
tHe Nyle\ overflowing, whit ' 
A 2 




^ nonj 
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:h either wafli'd 
away 



7%e P R E F A C E, 

away all their Bound Marks, or eover'd them 
over with Mud, brought this meafuring of 
Land firft into an Art, and honoured much 
the Profeffors of it. The great Ufefulnefs, 
as well as the pleafant and delightful Study, 
and whollbme Exercife of which, tempted 
fo many to apply themfelves thereto, that at 
length in Egypt (as in Bermudas) every 
Ruflick could meafure his own Land. 

From Egypt, this Art was brought into 
Greece by Thales, and was for a long time 
called Geometry \ but that being too com- 
prehcnfive a Name for the Menfuration of a 
Superficies only, it was afterwards called 
Geodafia ; and what Honour it ftill had con- 
tinued to have among the Antients, needs no 
better Proof than Plato ^ dy^fjuirphm S^ai iitdio. 
And not only Plato, but moft, if not all the 
learned Men of thole Times, refiifed to ad- 
mit any into their Schools, that had not been 
firft entred in the Mathematich, efpecially 
Geometry and Arithmetick. And we may 
fee, the great Monuments of Learning built 
on thefe Foundations continuing unfhaken 
to this Day, fufficiently demonftrate the 
Wifdcm of the Defigners in chufing Geome- 
try for their Ground-Plot. 

Since 
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Since which, the Romans have had fiich 
an Opinion of this Sort of Learning, that 
they concluded that Man to be incapable of 
commanding a Legion, that had not at leaft 
£0 much Geometry in him, as to know how 
to meafure a Field. Nor did they indeed 
either refpedl Prieft or Phyfician, that had 
not fome Infight in the Mathematkks. 

Nor can, we complain of any Failure of 
Relpeft given to this Excellent Science by 
our modern Worthies, many Noblemen, 
Clergymen, and Gentlemen affecting the 
Study thereof: So that we may lafely lay, 
none but unadviled Men ever did, or do 
now {peak evil of it. 

» Beudes the many Profits this Art brings to 
M^ it is a Study fo plealant, and affords 
iiich wholefome and innocent Exercife, that 
we feldom find a Man that has once entred 
himfelf into the Study of Geometry or Geo- 
dcefiot can ever after wholly lay it afidd : So 
natural is it to the Minds of Men, fo plea- 
fingly infinuating, that the Pythagoreans 
thought the Mathematicks.tobe only a Re- 
minifcience, or calling again to mind things 
formerly learned. 

A3 "^XiS. 



' the P R E F ACE. 

But no longer to light Candles to fee the 
Sun by, let me come to my Bufinefs, which 
is to fpeak fomething concerning the follow- 
ing Book ; and if you ask, Why I write a 
Book of this nature, fince we have fo many 
very good ones already in our own Language ? 
I anfwer, Becaufe I cannot find in thofe 
Books many things, of great conlequence, 
to be underftood by the Surveyor. I have 
ieen young Men in America often non- 
plus'd fo, that their Books would not help 
them forward ; particularly in Carolina, a- 
bout laying out Lands, when a certain Quan- 
tity of Acres has been given to be laid out 
five or fix times as broad as long. This I 
know is to be laugh'd at by a Mathematician;' 
yet to fuch as have no more of this Learning, 
than to know how to meafure a Field, it 
feems a difficult Queftion: And to what 
Book already printed of Surveying Ihall they 
repair to be refolved ? 

Alfo concerning the Extraction of the 
Square Root ; I wonder that it has been fo 
much neglefled by the Teachers of this Art, 
it being* a Rule of fuch abfolute Neceffity 
for the Surveyor to be acquainted with. I 
have taught it here as plainly as I could de- 
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vift, and that according to the old Way, ve- 
rily believing it to be the beft, ufing fewer 
Figures, and once well learned, charging lels 
the Memory than the other Way. 

Moreover, the Sounding the Entrance of 
a River or Harbour is a Matter of great Im- 
port, not only to Seamen, but to all fuch as 
Seamen live by ; I have therefore done my 
Endeavour to teach the young Artift how to 
do it, and draw a fair Draught thereof. 

Many more Things have I added, fuch as 
I thought to be new, and wanting; for 
which I refer you to the Book itfelf 

As for the Method, I have chofe that which 
I thought to be the ealieft for a Learner; 
advifing him firlt to learn fome Arithmetick, 
and after, teaching him how to extraS the 
Square Root. But I would not have any 
Neophyte difcouraged, if he find the firft 
Chapter too hard for him; for let him rather 
skip it, and go to the fecond and third 
Chapters, which he will find fo eafy and 'de- 
lightful, that I am perfuaded he will be en- 
couraged to conquer the Difficulty of learn- 
ing that one Rule in the firft Chapter. ^ 

From Arithmetick, I have proceeded on 
to teach fo much Geometry as the Art oiSur- 
A 4 'uejinj^ 
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veying requires. In the next place, I have 
fliewed by what Meafiires Land is furveyed, 
and made feveral Tabled for the reducing one 
Sort of Meafure into another. 

From which I come to the Delcription of 
Infl];;uments, and how to ufe them ; where- 
in I have chiefly infilled on the Semicircle, 
it being the beft that I knqw of. 

The Sixth Chapter teacheth how to apply 
all the foregoing Matters together, in the 
pradical liirveying of any Field, Wood, ^c> 
divers Ways, by divers Inftruments; and 
how to lay down the lame upon Paper. Al- 
io at the End of this Chapter I have largely 
infilled on, and by new and ealy Ways, 
taught lurveying by the Chain only. 

The Seventfi, Eighth, Ninth,. Tenth and 
Eleventh Chapters, teach how to call up the 
Contents of any Plot of Land ; how to lay 
out new Lands j how to lurvey a Manor, 
County or Country ; alfo, how to reduce 
and divide Lands, cum multis aliis. 

The Twelfth Chapter confills wholly of 

Trigonometry. 

The Thirteenth Chapter is of Heights and 
Dillances, including, amongft other things, 
how to make a Map of a River or Harbour. 

Alfo 
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Alio how to convey Water from a Spring- 
head to any appointed Place, or the like. 

Lafily-i At die End of the Book, I have 
a Table of Northing or Southing, Bailing 
or Welling; or (if you pleafe to call it lb) 
A Table of Difference of Latitude and De- 
parture from the Meridian, with Dirediqns 
for the Ule thereof. Alio a Table of Sines 
and Tangents, and a Table of Logarithms. 

I have taken Example from Mr. Holwelly 
to make the Table o£ Sines and Tangents but 
to every fifth Minute, that being nigh 
enough in all Senfe and Realbn for the Sur- 
veyor's Ule ; for there is no Man, with the 
bell InHnpnent that was ever yet made, can 
take an Angle in the Field nigher, if fo 
nigh, as to five Minutes. 

All which I commend to the ingenious 
Reader^ wilhing he may find Benefit there- 
by, and delirihg his. favourable Reception 
thereof accordingly. I conclude, 

« 

• Reader, 

Tour Humble Servant y 



t^-. 



THE 



CONTENTS. 



O 



CHAP. I. 

F Artthtnetick in general. Page t 

How to ExtraEi the\Vulgar Arithmeticki 2 

Square Root by jThe Logarithms. ' 7 

C H A P. 11. 

Geometrical .Definitiqiis. 

vf AVoint, a 

^ A Line, ibid. 



I 



An Angle. ibid. 

A Perpendicular. 10 

A Triangle. 1 1 

A Square. • 12 

A Parallelogram. ibid. 

A Rhombus and Rhomboides. jbid. 

J^^A Trapezia. • • ibid* 

An irregtdar Figure. 13 
A regular Polygon, as Pentagon, Hexagon, &c. 

14 

x^ A Circle^ with what thereto belongs. ibid. 

A Superficies. 1$ 

Parallel Lines. ^ 16 

Diagonal Lines. ibid. 



V 



! 



The CONTENTS. 

*C H A P. III. 
Geometrical Problems. 

I . TJO W to make a Line perpendicular to another 
•^ -* txpo way 5^ Page 1 7 

a. How to raije a Perpendicular upon the End of a 
Line two ways. 1 8 

g. How from a Point ajjigned^ to let fall a Perpen- 
dicular upon a Line given. 20 

4. How to divide a Line into any Nuthber of equal 
Parts. 2 1 

$. Hozv to make an Angle equal to any other Angle 
given. .22 

6. How to make Lines parallel to each other. 25 

7^. How to make a Line parallel to another Line^ 
which mujl alfo pafs through a Point affigned. 14 

8. Three Lines being given^ loow to make thereof a 
Triangle. ibid. 

g. How to make a Triangle equal to a Triangle given. 

25 

16. How to make a fquare Figure. 26 

II. How to make ^ long Square or Parallelogram. 

ibid. 

12. How to make a Rhombus or Rhomboides. 27 

15. How to make regular Polygons^ as Pentagons^ 

Hexagons^ Heptagons, &c. 28 

1 4. Three Points being given^ how to make a Circle^ 
whofe Circumference jball pafs through the three 
Poinds. • 32 

1 5. How to make an Ellipjisor Oval fever always. 39 

1 6. Hoiv to divide a grven Line into two Parts^ 
which Jhall be infuch Proportion to each other, as 
two£iven Lines. 36 

17. Three 



The CONTENTS. 

• 

17. Three Lines being givetij to find a fourth inVrth 
portion to them. 37 

C H A P. W. 

Of Meafures in general, 

I. /^F Long Meafure^ Jbewing by what Kind of 

Meafures Land is furveyed \ and alfo hotv to 

reduce one fort of long Meafureinto another. ^9 

A General Table of LongMeafure. ibid. 

A Table fbewing how many Feet^ and Tarts of a 
Foot 5 alfo how many Perches^ and Parts of a 
Perch^ are contained in any Number of Chains 
and Links from one Link to an hundred Chairs. 

A Table jbewing how many Chains^ Links j and Parts 
of a Link •, alfo how many Perches and Parts of 
a Perch are contained in any Number of Feet^ from 
I Foot to ioooo. 44 

IL Of Square Meafure^ Jbewing what itis\ and 
how to reduce one Sort into another. 46 

A General Table of Square Meafure. 47 

A Table jbewing the Length and Breadth of an 
Acre^ in Perches j Feet^ and Parts of a Foot. 49 

A Table to turn Perches into Acres^ Roods^ and 
Perches. 53 



CHAR 



The C O N T E N T S. 

C H A P. V. 

Of Inftniments and their Ufe. 

f\F the Chain, Page 54 

^ Of Inftruments for the taking of an Angle in 
the Field, 56 

To take the Quantity of an Angle m the Field hy 

FlainTabU, 57 

Semicircle, 58 

Circufffferentor^ dec. Jhveral wd^s. ibid. 

Of the Field' Book 6i 

Of the Scale^ with fever dlUfes thereof^ and hom 

to make a Line of Chords. 62, &c. 

Of the ?rotra£ior. 68 

CHAR VI. 

TLJOW to take the Plot of a Field, at one Station^ 

^ in any Place thereof'^ from whence you may fee 

all the Angles by the Semicircle ^ ana to protraEt 

the fame. 71 

'^ Hffiv to take the Plot of the fame Fields at one Sta^ 

tiony hy the Plain Table. 74 

How to take the Plot of the fame Field, at one Sta- 
tion^ by the Semicircle^ either with the Help of 
the Veedle and Limb both together, or by the 
Help of the Needle only. - ibid. 

How^ by the Semicircle^ to take the Plot of a Fields 
at one Station^ in any Aiigle thereof from whence 
the other Afjgles may be feen^ ana to protraEl the 
fame. 76 

How 



The CONTENTS. 

How to tah the flat of a yieU at two Stations^ 
provided from either Station you may fee every 
Angle ^ and meafuring only the Jlationary Dijiance^ 
aljo to protraifthe fame. 79, 80, &c 

How to^take the Plot of a^Field at two Stations^, 
wj^en th^\Field isfo irregular^ that from oneSta-^ 
tionyou chnnotfee all the Angles. 8^ 

How to take the Plot of a Fields at one Station^ in 
an Angle J (Jo that from that Angle you may fee 
all the other Angles) by meafuring round about 
the f aid Field: 86 

How to take the Plot of the foregoing Field^ by mea^ 
furing one Line only ^ ana taking Obfervations at 
every Angle. 88 

How to take the Plot of a large Field or Wood^ by 
meafuring round the fame^ and taking Ooferva* 
tions at every Angle by the Semicircle. 90 

When you havefurvey^a after this manner^ how to 
know^ before you go out of the Field^ whether 
you havt wrought true or not. 94 

jytreBions how to meafure parallel to a Hedge ^ when 
you cannot go in the tiedge ttfelf\ anaalfo in 
fuch Cafe^ how to take your Angles. 05 

How to take the Plot of a Field or Wood^ by obfer^ 
ving ntif every Angle ^ and meafuring the THjiance 
between the Marks of Obfervation^ by taking in 
every Line two Ojffets to the Hedge. gf 

An eafier Way to do the fame^ by taking only one 
Sjuare and many Off-fets. 99 

How by the help of the Needle to take the Plot of a 
large Wood^ by going round the fame^ and ma- 
king ufe of that Divijion of the Card that is num* 
ber'd with four 90\ or Quadrants j and two 

Ways 



The C O N T E N T S. 

Ways how to protract the fame ^ and examine the 

Work, Page 103, &c. 

How by the Chain only^ to take an Angle in the Field. 

Ill 

How by the Chain only^ to furvey a Field by going 
round the fame. 115 

The common Way taught by Surveyors^ for taking 
the Plot of tae foregoing Field. 116 

How to take the Plot of a Field^ at one Station^ in 
any Part thereof from whence all the Angles may 
befeenj by the Chain only^ 119 

CHAP. VII. 

How to caft up the Contents of a Plot of 

Land. 

f\F the Square and Parallelogram. 120 

^ Of Triangles. 123 

To find the Content of a Trapes^ia. 1x5 

Horv to find the Content of an irregular Plotj con- 

fijiing of many Sides and Angles. 127 

How to find the Content of a Circle^ or any Portion 

thereof 128^ 

Hotp to find the Content of an Oval. 130 

How to find the Content of Regular Polygons,^ &€• 

131 



CHAP- 



The C O N T E N T S. 



C H A P. VIII. 

Of Laying out New Lands. 

• . * 

A-Certain Quantity of Acres being given^ how to 

•^^ lay out the fame in afquare Figure. 133 

How to lay out any giveh Quantity of Acres in a Fa-- 

rallelograniy whereof one Side is give?i. 133 

How to lay out a Tarallelogram that Jball be four^ 

jive^ fix^ or f even times ^ &c. longer than broad. 

ibict 

How to make a Triangle that ^ all contain any Vum^ 

ber of Acres^ being confined to a given Bafe. 134 

How to find the Length of the Diameter of a Circle^ 

that fi)all contain any Numk^r of Acres required. 

136 

C H A p. IX. 

Of Reduiaion. 

JJOW to reduce a large Plot of Landy or ,Maf\ 

*' "* into a lejfer Compafs^ according to any given 

Proportion. Or contrary, hoiv to enlarge me three 

fsveralways. I37 

How to change Cufiomary Meafure into Statute j and 

contrary. ^4^ 

Knowing the Content of a Piece of Land, to find 

. out what Scale it was plotted by. ibid. 



/ 



(a) CHAP. 



*>». . 



The C O N T jE N T & 



C H A P. X. 

Inftrudions for Surveying a Manor, Cbunty, 

or Country. ' 142 

I * * ■ 

C H A P. XI. / 

# 

Of Dividing Lands. 

i 

... ^ 

fJO W to divide a Triangular Piece of Land fe^ 

-* •* veral ways. 146 

How to reduce a Trape%ia into a Triangle hy Lines 

dratvn from any Angle thereof. Alfo how to re-- 

duce d Trapezia into a Triangle by Lines drawn 

from a Point ajjigned in any Side thereof 1 49 

How tQ reduce a Five-fided figure into a Triangle^ 

and to divide the fame. 151 

Ho%v to divide an irregular Plot of any dumber of 

Sides ^ according to any given Proportion^ by a 

Jirait Line through it. 155 

An eaj}er Way to do the fame ^ with two Examples. 

155 

Ihnv to divide a Circle;^ according to any Proportion^ 

by a Circle concentric k with it. 158 



CHAP. 



The C O N T E N T S. 



'• 



CHAP. XII. 

Trigonometry. 

"THIS Chapter jbews, firft, the Ufe of the Tables 
-*• of Sines and Tangents •, anJ^ fecondly^ contains 
ten Cafes for the Menfuration of right-lind Tri- 
angles^ very neceffary to he underjiood by the Sur- 
veyor. 159 

: C H A p. XIII. 

of Heights and Diftances. 

JJOW to tale the Height of a Toxver^ Steeple^ 
^^ Tree ^ or any fuch thing. - i^ 

JIow to take the Height of a Tower ^ Skq. when you 

cannot come nigh the Foot thereof. 185 

How to take the Height of a Tower ^ 6Cc. when the 

Ground either rifes or falls. 1 8 $ 

How to take the horizontal Line of a HiU. \ 89 

How to take the Rocks or Sands at the Entrance of 

a River or Harbour^ and to plot the fame. 191 
Jhw to know whether Water may be made to run 

from a Spring-Head to any appointed Place. 194 
A Table of 'Northing or Southings Eajiing or Wejiing. 
A Table of Logarithms. 
A Table of artificial Sines and Tangents. 



BOOKS 







BOOKS frtnted for W. Issy s. 

I . ^T^ H E Gentlcman*s Steward and Tenants of Ma- 
JL nors inftfu(9ted. Containing rational, eafy, and 
familiar Rules and Tables for finding the Value of Eftates 
of Freehold, Copyhold, or Leafehold,. as well on hivts 
as for Years abfolute, (^c. With an Enquiry into the 
Nature of the annual Disburfements, Precarioufnefe of 
the Tenure, and Cafualties, that Eftates in Fields or 
Houlcs, or both, are charged with, or liable to > and 
how they are to be accounted for in the Valuation. Where* 
in the Errors and Abfurdities of all the common Methods 
of Valuation, and the Difadvantages thence accruing, 
fometimes to the Landlord and fometimes to the Tenant, 
are juftly exposed. The Tables for valuing Eftates oh 
Lives being founded on Dr. Halkfs Hypothefis, and cal- 
culated by the Method laid down by Mr. Abr. de Moivre^ 
to 4, 5, 6, 7, and i per Cent. To which is added. An 
Appendix, containing the Defcription and tJfe of an In- 
ftrument for difcoyering the Number of Feet contained in 
any Timber-Trees before they are ciit down, by Infpefti- 
on only. , By John Richards of Exon. 8w. 1730. 

2. An Analytick Treatife of Conic SeAions, and their 
' Ufc, for refolving of Equations in determinate and inde- 
terminate Problems, being the pofthumous Work of the . 
lA^vquisdel^HoJpital. 4.I0. 1723. 

3. The Method of Fluxions, both direft and inverfe: 
The former being a Tranflation from the celebrated Mar- 
quis de l*Hofpital*s Analyfe des Infinejnents Pettts ; and the 
latter fupplied ty the Tranflator, E. Stone^ F. R. S. 
2 Vols. 8w. 1730. ' 

4. A new Mathematical Diftionary : Wherein is con- 
tained, not only the Explanation of th.e bare Terms, but 
likewife an Hiftory of the Rife, Progrefs, State, Pro- 
perties, i^c, of Things, both in pure Mathematicks and 
natural Philofophy, fo far as it comes under a Mathema- 
tical Confideration. By E. Stone^ F. R, S. ivo. 1726. 



G E D JE S LA: 

O R, T H B 

A R T 

O F 

liieafuring Lahd^ 6cc. 



C H A p. I. 

Of A'r I T H M E T I C K. 

8T is very neceflaiy for hirii that in- 
tfedds to be an Artifl in the Meafu- 
ting of Land, to begin with Arith- 
. mcticlc, as ihfe Grourid-wbrk and 
Foundation of all Arts and Sciences 
Mathematical j and at leaft hot to be 
ignofant of the five firft and principal Rules there- 
of, viz. Numerations Addition, SuhtraEiion^ Mul- 
tiplication and Divijion: Which fuppofin^ every 
Pecfon that applies himfelf to the Stydy of 
this Art to be skilled in; or if not, referring 
hiin to Books or Mafters ( every where to 
• B fec( 
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i ' Of Arithmetick. . 

be found) to learn : I fliall name a fixth Rule, as 
neceflary (if not more) to be underftood by the 
Learner-, which is the Extraftion of the Square 
Root 5 without which (though feldom mentioned 
by Surveyors in their Writings ) a Man can never 
attain to a competent Knowledge in the Art: I 
fliall ndt therefore think it unworthy my Pains 
* ( tho* perhaps other Men have better done it before 
me) to fliew you eafily and briefly how to do it. 

How to ExtraSi the Square Root. 

In the firft place it is convenient to tell you what 
the Square Root is: It is to find out of any Num- 
ber propounded a leffer Number, which leffer 
Number being i5iultiplied in itfelf, may produce 
the Number propounded. As for Example : Sup- 
pofe 8 1 be a Number given me, I fay 9 is the Root 
of it \, becaufe 9 multiplied in itfelf, viz. 9 times 
9 is 81. Now 8 could not be the Root, for 8 times 
8 is but 64: nor could 10, for 10 times 10 is 100^ 
therefore, I fay, 9 muft needs be the Root, becaufe 
multiplied in itfelf, it makes neither more nor lefs, 
but juft the Number propounded, viz>. 81. 

Again : Suppofe 1 6 be 



4 



4 



the Number given, I fay 
the Root of it is 4, becaufe 
4 multiplied in itfelf 
makes 16. For your bet- 
ter underftanding fee this" 
Figure, which is a great 
Square, containing 1 6 lit- 
tle Squares •, any Side of 
which great Square con- 
tains 4 little Squares : 
wAjch is cailcd the Square Root. Or 
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Or, Suppofe a plain fquare Figure be given you 
as this in the Margin, and it be requi- 3 
red of you to divide it into 9 fmall | 
Squares \ your Bufinefs is to know in- L 
to how many Parts to divide any one 1 ^ 
of the Side Lines, which here muft be '- 
into 5, and that is the Root required* 1 1 



I 
I 


1 ^ 

■|4 


3 
9 


4 
16 ■ 


5 

25 


6 
36 


7 
49 


8 9 
64 81 



But how to do this readily is the thing I am now 
going to teach you. The Roots of all fquare 
Numbers under 100, you have in your Multipli- 
cation Table \ however fince it is good for you to 
keep them in your Mind, take this fmall Table 
of them. 
Roots • 

Squares 

Here you fee the Root of 25 is 5, the Root o£ 
64 is 8, and fo of the reft. 

So far as lOp in whole Numbers, your Memory 
will ferve you to find the Root ^ but if the Numbelf 
•propounded, whofe Root you are fearch but, ex-^ 
cecd 100, then put a Point over the firft Figure on 
the right Hand, which is the place of Units, and fo 
proceeding to the left Hand, mifs the fecond Figure^ 
and put a Point over the third, then mifling theJ. 
fourth, point the fifth-, and fo (if there be never fo 
many Figures in the Number ) proceed on to the 
end, pointing every other Figure, as you may fee 
here, and fo many Points as there are, 
of fo many Figures your Root will 1234567 
confift, which is, very material to re- 
member : Then begin at the firft Figure on the left 
Hand that has a Point over it, which will always be 
the fiffft or fecond Figure, and fearch. out the Root • 

B a ^^ 
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of that otie Figure, or both joined together if there 
be two^ and when you have found it, or the nigheft. 
lefs to it, which you may eafily do by the Table 
above, or your own Memory, draw a little crooked 
Line, as m Divifion, and there fet it down. For 

Example: Let 144 be the Number whofe 

'^jf^{iz Root I am to find •, I fet it down, and prick 

?^:^ the Figures thus: Then going to the fir ft 

Figure on the Left-hand that has a Prick 
over it, ivhich is i, and fee what the Root of it 
is, which is i alfo-, I therefore draw -a crooked 
Line, as in the Margin, and fet down i in the 
Quotient ;> then if i admitted of any Multiplication, 
I (hould multiply it by itfelf ;^ but fince once 1 is but 
I, I fubtradit out of .the firfl: prick'd Figure on the 
Left-hand, and there remains o ^ fo that I cancel that 
firft Figure, as having wholly done with it : If any 
thing had remained after the Subtraftion, I (hou'd. 
have put the Remainder over it, , The next thing 
to be done, is to double what is already in the 
Quotient, which makes 2/, which 2 I write down 
under the next Figure, viz^. 4, which has no 
Point over it, and then fee how oft I can have 2 in 
4: Anfwer, twice. I therefore fet down 2 in the 
Quotient, and 2 likewife under the next pointed 
Figure, which in this Example is 4 -, then that 22 
which {lands under the 44 muft be multiplied by 
the 2. in the Quotient, whofe Produft is 44 \ which 
fubtraded out of 44, there remains o. But you 
iTiay multiply and fubtrad: together thus, twice 2 
is 4,- which I take out of 4, and there remains o ^ 
then I cancel the firft 4 and 2 to the Left-hand, as 
having done with them^ then again, twice 2 is 4, 
which taken out of 4 leaves o, and then I cancel 

the 
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• 

the laft 4 and 2, and the Queftio.n is anfwered , 
for there is 12 in the Quotient, which is the Root 
of 144, which may eafily be proved by multiply- 
ing.12 by 12. 

Take another Example: Let the Sum i 
be 5475^5 firft fee what the Root of 5 ^47^6(2, 
is, which is 2, and place it in the Qi;io- ^. 
tient, and under the firft pointed Figure 
both, as you f#e hpre \ then fay 2 times 2 is* 4, 
which taken out of 5, there remains i •, and fo 
have you done with the firft Point. Next double 
the 'Quotient, which makes 4, and 
place it as you fee here, under the Fi- ^^g 
gure void of a Pointy then fefe how ma- • • • . 
ny times 4 you can have in 14, anfwer ^JJ . ^^^ 
3 times ^ which 3 place both in the 
Quotient, and under the next pointed Figure, 
which is 7^ then multiply and fubtrad:, faying 3 
times 4 is 12, which taken out of 14. leaves 2, 
which 2 write over the 4, and cancel both the 4 
and the i, as you do in Divifion: And three times 
5 is 9, which taken out of 27, refts 185 which 
write over head, and cancel what Figures you have 
done with, nb otherwife than in Divifion, and fo 
have you done with the firft two Points. ' Now 
for the third pointed Figure, or if there were ne- 
ver fo many more of them, they are done altoge- 
ther as the fecond ^ 'Oi%. Double again your Quo- 
tient, it makes 46 ^ which put down as you fee in 
the Margin, always obferving this Rule, That the 
laft Figure of the doubled (Quotient, I mean that 
in the place of Units, ftand under the next, void 
of Points : And thofc of your Left-hand of hirn^ 
viT^ in the place of Tens or Hundreds, in order 

B 3 before 
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before him, as you do in Divifion, as you may fee 
J here. Then proceed, and fay, how 

fx% many times 46 can I have in 185, or 

jfjff^6-{z-^ rather how many times 4 in 18? Here 
g'#5'6 Ellay, as you do in Divifion, and fee 

4 if you can have it four times, remem- 

brins the 4 that niufl be put down under the point- 
ed Figure ^ and when you find you can have it 
four times, write it down in theQuotient,and alfo 
under your lafl: pointed Figure^ then fay four times 
y^ 4 is 16, out of 18 there reds 2, which 

^xZio write down, and cancel the 18 and 4. 

fjtffSCLix Again, four times 6 is 24, out of 25 
;¥^5'% refts I ^ .which put down, and cancel 

(f^ the 2, 5, and 6. Again, four times 4 

is \6, out of 16 reftsoj and fo have you done, 
and find the Root to be 234. 

ril add but one Example more for your Praftice. 
Let the Number, whofe Root is requir'd, be 
1S34S678J fee the working of it. 

X o But in this you fee there is a 

3" p'4r+P Fraflion remains, and fo there will 

/i^^l'i/«'(jj-i} be in mofl: Numbers, for we fel- 
^dtf^fx-; dom happen upon a Number ex- 

H^ aclly fquare : The fraiSional Part 

muft therefore thus be taken ■, Before you begin to 
extract, add to your Number given two Cypher3, 
if you defire to know but to the tenth Part of an 
Unit ^ but if to an hundredth Part add four Cy- 
phers, if to a thoufandth Part of an Unit add fix 
Cyphers, and then work as before, as if it was all 
one entire Number, and look how many Points 
were placed over the Number firft given, fo many 
Places of Integers will be in the Root j the reft of 

the 
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the Root towards the Right-hand will be the Nu- 
merator of a decimal Fraftion. For Example: 
Let 143 be the Number given to be extrafted^and 
to know the decimal Fradion as near as to the hun- 
dredth Part of an Unit, I write it down as. before, 
annexing four Cyphers to the end of it, as you fee 
hereunder •, and after having ^jp 
wrought it, there comes out in ^^^ 1420000 
the Quotient IJ.95, but be- ^^^ 
caufe I had but two Points over f^x^^pc^i^ 
the firft Number given, viz,, ^^i^^i^^ (iipf 
1*23, I therefore at the end of ^^^^^^ 
two Figures in the Quotient ^^^ 
put a Point, which parts the whole Number from 
the Fraftion-, that li on the Left-hand being In- 
tegers, and the 95 on the right Centefms of an 
Unit, which you may either write as above, or 
thus, 11^, if you pleafe, - 

There are other Ways taught by Arithmeticians 
for finding out the Square Root of ^ny Number^ 
but I know no way fo concife as this, ^and, after a 
little Praftice, fo eafy; and ready, or to be wrought 
with as few Figures. To do it indeed by the Lo- 
garithms, or Artificial Numbers, is very eafy and 
plearfant ^ but Surveyors have not always Books pf 
Logarithms about them, when they have pccafibn 
to extraft the Square Root: However, I wiU 
briefly (hew you how to do it, and give you ono 
Example thereof. 

When you have any Number given whofe 
Square Root you defire, feek for the given Nunw 
ber in the Table of Logarithms under the Title 
Numbers •, and right againft it, under the Title 
logarithms, ypu will find the Lpgarithai of the 

B4 feid 
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faid Number, the half of which is the Logarithm 
of the Root defired : Which half feek for under 
the Title Logarithm, and right ^gainft it under 
the Title Number you will find the Root. , . 

^ E X AM P L E. 

Let 625 be the Number whofe Root is defired i 
Firft I feek for it under the Title. Numbers, and 
right againft it'I find this ' Log. 2, 795880,. 

which I. divide by 2, or take'> tr tr -. '«n-,i 

the half of it as you fee : j" ^"^f- '■ 397^40- 
And finding that half under the Title Log. right 
againft it is 25,' the Root defired. See the fame 
done by the former way with lefs trouble, 

jSx^{z^ Root 
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CHAP. II. 

« 

Geometrical Definitions. 

A Point is that which hath neither Length nor 
Breadth, the leaft thing which can be ima^ 
gmed, and which cannot be divided^ commonly 
marked as a* full Stop in Writings, thus (. ) 

A Line has Length, but no Breadth nor Thick- 
nefs, and is made by many Points joined toge-. 
ther in Length •, of which there are two Sorts;? 
vi& Strait and Crooked. As, AB is a ftrait 
Line, BC two crooked Lines, ... . . ': 



A: 




s 



An Angle is the meeting of twd Lines in a 
Pointy provided the two Lines fo meeting do. not 
make one ftrait Line, as the Line A B, andthcr^ 
Line AC, meeting together in the Point A, make'^ 
the Angle BAG, .-' 

3 or 
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\ 



Of which Right-lined Angles there are three 
Sorts, viz. Right-angled, Acute, Obtufe. 

When a Line falleth perpendicularly upon ano- 
ther Line, it maketh two Right Angles. 






B 



EXAMPLE. 

Let C A B be a Right Line, D A a Line perpen- 
dicular to it, that is to fay, neither leaning towards 
B nor C, but cxaftly upright •, then are both the 
Angles at A, via. DAB, and DAC, Right An- 

glesj 
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gles -5 and contain each juft^ 90 Decrees, or the 
fourth Part of a Circle \ but if the Line DA had 
not been perpendicular, but had leaned towards 
B, then had DAC been an Obtufe Angle, or 
greater than a Right Angle ^ and DAB an Acute 
Angle, or leffer than a Right Angle, as you fee 
hereunder. 




All Figures contained under three Sides are cal- 
led Triangles, as A, B, C, 






Where note. The Triai^le A hath three equal 
Sides, and is called an Equilateral Triangle. 

The Triangle B hath two Sides equal, and the 
third unequal, and is called ah Ifofceles Triangle. 

The Triangle C hath thre« unequal Sides, and 
is called a Scalenum, 



Of 
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I Of i four Jided Figures there arethefe Sorts : 

• > Fftji^ A Square, whofe Sides are all equal, and 
Angles right, as A. 

'Secondly^ A long Square,* or Parallelogram, 
whofe bppofite Sides are equal, and Angles right, 
as B- 

Thirdly^ A Rhombus, whofe Sides are all equal, 
but no Angle right, as C. 

Fourthly^ A Rhomboides, whofe oppofitc Sides 
only are equal, and no right Angles, as D. 

All other four fided Figures jre called Trapezia, 
asE* • 




B 



i L^ 





Other 
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Other Figures that are contained under 5, 6, 7, 
or more Sides, I call Irregular, as F^^ ^c. except 




fuch as are made by dividitig the Circumference of 
a Circle into any Number of equal Parts ^ for then 
they are regular Figures, having all their Sides and 
Angles equal ^ and are called according to the 
Number, of right Lines the Circle is divided into, 
or more* properly according to the Number of An- 
gles they contain, as a Pentagon, Hexagon, H^- 
tagon, Oftogon, &c. Which in plain EngUJh is 
no more. than ;i Figure of five or fix, feven or 
eight Angles -^ which Angles are all equal one to 
another, and their Sides confequently all of the 
fame Length. And thus '(though I mention no 
more than 8 ) the Circumference of the Circle 
may be divided ixito as many Parts as you pleafe-, 
and the regular Figures arifing out of fuch Divi- 
fions, are called according to the Number of Parts 
the Circle is diyided into: See for your better un- 
derftanding thefe two or three following. 



A Circle 
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exag 





A Circle is a Figure determined with one end- 

lefs Line, as A, 
Which Line is cal- 
led the Circumfe- 
rence of the Cir- 
cle, in the Middle 

Bf ^ — -- — ^ I whereof is a Prick 

or Point, by which 
the Circle is de- 

EV * / fcribed, which is 

called the Center, 
from which Point 
or Center all ftrait 

Lines drawn to the Circumference are equal,, or of 

the fcme Length, as A B, AC, AD. 

The 
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The Diameter of a Circle is a Line, which paf- 
fing through the Center cuts the Circle into two 
equal Parts, or the longeft ftrait Line that can 
be made in any Circle, as BC. 

The Semidiametcr is the half of the above- 
mentioned Line, as AB, AC, or AD, either of 
which is called a Semidiameter. 

A Chord is any Line ftiorter than the Diameter, 
which paffeth from one Part of the Circumference 
to another, as E C. 

A Semicircle is the half of a Circle, as BDC, 
or BEC. 

A Quadrant is the fourth Part of a Circle, made 
by two Diameters per- 
pendicularlyinterfefting 
each other, as ABD, 
ADC, ABE, AEC,^ 
either of which is a Qua- 
drant, or the fourth Part 
of a Circle, 

A Seftion, Segment, 
or Part of a Circle, is a 
Piece of the Circle cut 
off by a Chord Line, and is greater or lefs than a 
SeVnicircle, as EFCG is a Segrtient of the Circle 
EBDCG, likewifeEBDCF is the greater Seg-^ 
raent of the fame Circle. 

A Superficies is that which hath both Length 
and Breadth, but no Thickncfs : whofe Bounds are 
Lines, as A is a Superficies or Plane contained in 
thefe Lines, BC, DE, BD, CE, which hath 
Length from B to C, and Breadth from B to C, but 
noThicknefs. 




When y 
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When thefc . bounding Lines are meafured, and 
the Content of the Superficies caft up, the Refuh 
is called the Area otfuperficial Content of that Fi- 
gure. 

EXAMPLE. 

» 

Suppofe the Line BC to be twelve Foot iii 
Length, and the Line B D to be four Foot long^ 
they multiplied together make 48 ^ therefore I fay 
48 fquare Feet is the Area or fuperficial Content of 
that Figure. 

When two Lines are in every Part equidiftant 
from each other, they are called Parallel Lines, as 
the Lines AB and CD ^ which tho*produc'd to never 

A * B fo grjeat a Length, wyould 

C -T— ' D come no nearer to each 

other, much lefs meet ^ • 

^ A Diagonal Line is a Line fun^ 
ning thro' a fquare Figure, divi- 
ding it into two Triangles, be- 
ginning at one Angle of the fquare 
and proceeding to the oppofite 
Angle. In the Square A B C D, 
AD is the Diagonal Line. 
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P R 6 B. li 

Horn to make a Line perpendicular to a Line gwerii 

. ■ • 

THE Line given is AB, and at the Point C, 
it is required to ered a Line >yhich iball bd ' 
•perpendicular to AB. 



a^cf 



/ 



/ 



A^ 



* 

K 



\ T> 



I 



-^» 



Open your CompafTes to any convenient Wide- 
nefe, and letting oiie Foot of them in the Point C, 
tJrith the other make a Mark uppri the Line at E^ 
and alfo at D^ then taking off your Coippaffes^ 
open them a little wider thin before, and letting 
one Foot in the Point D, with the other ^efcribe 
the Arch FF^ then without altering your Cpm- 
t)afres, fet one Foot in the Point E, and with thef 
ether defcribe the Arch GG. 
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Lajily^ Lay your Ruler to the Point C, and the 
Interfeaion of the two Arches JG G and F F, which 
is at H, and drawing the Lme HC, you have 
your Defire, HC bein§ perpendicular to AB. 

See it berc done again after the very fame man- 
Hcri but perhaps plainer for your Uhderftanding. 




■^•^ 



t 



P ROB. n. 

Bow toratfe a ferpendkular upon the End of a Line* 
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A B is the Line given, and at B it is required 
to eredl: the ^Perpendicular B C. 

Opeij your Coropaffes to an ordinary Extent, 
and letting one Foot in the Point B, let the other 
fail at •adventure, no matter where in reafon, as at 
the Point O •, then without altering the Extent of 
the CompaiTes^ fet one Foot in the Point 0, and . 
with the other crofe the line AB as at D: Alfo on 
the other fide defcribe the Arch EE, then laying 
jrourRuler to D and © , draw the prickM Line D©F, 
Laftly, from the Point B, you began zt, through 
the Interfeftion at G,- draw, the Line B GC, which 
is perpendicular to A. B- 

Another Way^ I think more iMjy^ though indeed 

almojf the fame. • . 

Let A B be the given Line, B I th« Pexfpendi- 
cular required. 



Ar 



-^ 



/ 
( 



Cr — 



H 

.©■- 
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I 

I 
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\ Set one Foot of your Compaffes in B^ and t^ith 
the other at arty ordinary Extent, defcribe the Arch 
C E F D ; then keeping your Compaffes at tjie fame 
Extent, fet one Foot in C, and make a Mark upon 
the Arch atE-, and keeping- one Foot in E,* make 
another Mark at F ^ then with any^ Extent fet oric 
Foot in E, and with the other defcube'the Arch 
G G : Alfo fetting one Point in F, matce the Arch 
H H, then drawing' a Line through the Inter feftion 
x)f the Arches G and H, to the iPoint firft propofed 
• 

. P R O B.-III. 

. • • • 

How from a Point ajjigned^ to ^et fall a Verpeniicu^ 
^ V T lar upon a Line given^ 

The Line given is AB, the Point is.atC, from 
4*hich: it is defired to draw ia Litie dowA to A B, 
that may be perpendicular to it. 



\ 




A- 



B 



Brji, Setting one Foot of your Compaffes in the 
Point C, with the other make a Mark upon the Line 
A B as at p, and alfo at E ^ then opening your Com- 
paffes wider, or (hutting them clofcr, cither will do; 
3 -' fet 
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fct one Foot in the Point of Interfedion at D, and 

• with the other defcribe the Arch^^^ the like do at 

E, for the Arch ibi&. . Laftly, from the Point aflign- 

cd^ thro' the Point of Interiedion of the two Arches, 

'^g and hh^ draw thepetpendiciilar Line CF. ThiB 

IS no more but the firft Problem reverfed: The fame 

you may do Jby the fecond Problem, viiz. Let fall 

.a Perpendtcular nigh the end of a given Line. 

PRO B. IV. 

' How to divide a Lane into any Number of equal? arts. 

AB is a Line 
given, and it is re- 
quired to divide it 
into 6 equal Parts. 

Make.at the Point 
B a Line perpen- • 
dicular to AB, as 
BC: Do the fartie 
at A,' the contrary 

way, as you fee- / ^ / /> /a /^ • 

here^ open yourj^ n , V / V /^4^ 
Compafles to any •'^ 

convenient Wide- fij' 
nefe, and upon the L 
Lines BC and AD, ^ 
matk out five e- / 
qua! Parts-, for it ^ 
muft be always one ^^ 
lefs than the Num- 
ber you intend to ^ 
divide the Line 
into: Which Parts 
you may number, q 
gs you fee here, 






B 



Cs 



thofii 



2 2 Geometrical Pr^lems, 

thofc epon one Line one way, and the other the 
contrary way \ then laying your. Ruler from N^. i. 
on the Line BC, to N^. i. on* the Line AD, it 
witt interfed the Line A 6 at E, which you may 
jnark with your Pen, and the Diftance between 
B attd E is one fixth part of the Line •, fo proceed 
on till you come td N^. 5. and dien you will find 
that you have divided the given Line into fix equal 
Parts, as recjuired^ 

P R O B. V. 

How, to make an Angle equal to any other Angle 

given. 

. The Angle given is A, an4 you are defired to 
make one equal to it. 



■ • 




Draw the right Line B C, then going to the An- 
gle A, fet one Foot of your CornpafTes in the Point 
by and with the other at what Diftance yoil pleafe, 

a defcribe 
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defcrite the Arch I K, then without altering the 
Extent of the Compaffes, fet one Foot in B, and 
draw the like Arch, as /^ -, after that, meafure 
with your Compaffes how fer it is from K to I, and 
the lame Diftance fet down upon the Arch from g 
towards^, which will fall at G , after draw the 
Lint B G D, and you have done. 

P R O B. VI. 

How to fHake Lines parallel to each other. • 

A B is a Line given, ^nd it is required to make 
a Line parallel unto it. \ 




Set one Foot of your Gompafles at 01: near the 
End of your given Line, as at C, and with the 
other defcribe the Arch ab-^ do the fame near the 
other End of the fame Line, and through the ut- 
moft Convex of thofetwo Arches draw tlie Line 
C D, it is the Parallel required. 



G 4 P R O B. 



34, G^emetrkal PrsbleMs^ 

P R O B. VIl 

l^^V to make a liine parallel to another Line^ which 
muji alfi pajs through a Vo^nt nffigned. 




• ■ . 

r Let A i& be the given Line, C the Point through 
i^hich the required parallel Line muft pafs. 



« 
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Set one Foot of your Compares in C, and clofing- 
them fo that they will juft tpuch (an<i no more)* 
the Line AB, defcribq the Arch aa\ with the 
fame l^xtent in any part of the given Line fet one 
Foot, and defcribc another* Arch as at D ^ then 
through the afligned Point C, and the utmoft Con- 
vex of the laft Arch, draw the required Line C D, 
which is parallel to A B, an4 paffeth through the 
Point C. 

P R O B. VIIK 

^(m to make a Triangle, three Lines Being given,, 

« 

Let the three Lines given be i, x, 3 ^ the. Que- 
fli^n is how' to make a Triangle of th.cm^ 
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Take with your Compaffes the Length of either 

of the three in this i- — •—_ -'- 

Example: let it be 

that N®. 1. vis^. the 

longeft^ and lay it 

down as hereunder 

from A to^ B V then . 

taking' with your 

Compaffes the length 

of the Line ?, fet one . 

Foot in B, and make 

the-Arch Cy alfo taking the length of thelallLine . 

^5, place your Compaffes at A, and make the Arch 

D, which will interfed the Arch C, at the Points j 

from which Point of Interfedion draw Lines to 

AB^ which ftiall conftitute the Triangle A^^i 

tHe Line A B being equal to the Line N^. j^ Be 

toN^2, A^tqN^.3. ' : 

.P ROB. IX. 

How to make a Triangle equal to a Triangle given^ 
and every tp/iy in the fame Proportion. 

Firft make an Angle equal to the Angle at A, as 
•you were taught in 
trob. 5. Then ma-r 
king the Lines A D 
and A E equal to 
AB and AC, draw 
the Line D E. 

Or otherwife you 
niay do it as you 
w?re tfiught in Trob. 8. 

• ?ROB. 
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P R O B. X. • 

'Baw to make a Square Tigute, 

Let A be a Line given, 

' and it is required to make 

a fquare Figure, each Side 

. of which fhall juft be the 

^ 1^ len^h of the Litte A. ' 

Firft lay down the length 
of your Line A, asAB. 

Secondly, raife a Perpen- 
dicular of the fame length 
at B. ^ 
\ Thirdly, take the lengtlh 
of either of the aforemen- 
tioned Lines with your Compaffes, and (etti'ng one 
Foot in C defcribe the Arch ^ ^ ^ do the like at A; 
and defcribe the Arch ff. 

Fourthly, draw Lines from A and C into the 
Point of Interfeftion, and the Square, is finiftied. 



P R O B. XL 

Hot^ to make a Parallelograniy or long Square. 



This is much like 
the former. Admit two 
Lines be ^ven'as i. 



9 



Cf 2, and it is required 

to make a Parallelo- 

_ gram of them : What 

^ a Pa- 
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a Parallelogram is, you may fee in the fecond 
Chapter, of Definitions. . 

Firft, Lay down your longcft Line^as AB, up- 
on the End df which erfeft a perpendicular Lijie, 
fcqual in Length to your Ihoftejfi Line 3 and fo pro- 
ceed, as you were taught in the foregoing Problem. 



P R O B. XIL 

Ji(no to fitake a Rbomhusi. 



T>'^ 



Firftj^Make an Angle, fuppofe ACB, 110 matter 
how great or fipalli but be 
fure let the two Lines be of 
equal Length 2 then taking 
with . your Cpmpafles the 
Length of one of thofe two . 
Lines, fet one Foot in A, and 
defcribe the Arch hb ; alfo 
fet one Foot in B, and de- 
fcribe the Arch* c c. Laftly, 
Draw Linesi and it is finifh- 
ed. Two Eijui lateral Tri- 
angles is a Rhombus. 

A Rhomboides differs juft • 
fo much, and no more from a Rhombus, as a Pa- 
rallelogram does from a true Square, it is need- 
lefs therefore, I prefume, to fliew you how to 
make it. . • 




P R O B. 



_\ 
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Geometrical Problem. 



P R O B. Xllf. 

j{(nv to divide a Grcle into any dumber of equdl 
farts^ not exceeding ten \ or otherwife how to . 
tnake the Tigurei called^ Pentagon, Hexagon, 

' Heptagon, Odagon, &c. 

Let A BCD be. a Circle, in which is required • 
, to be made a Triangle, the greateft that can be 
made in that Circle. . . 

Keeping your 

Compaifes at the 

fame fextent they 

were at when you 

. made the Circle, fet 

•one Point of tliem 

B in any Part of the 

Circle, as at A, and 

with the other 

ma}ce a Mark at E 

and /^ and draw a 

Lin e betweenE and 

/, which will be one 

Side of the Triangle. 

I need not tell you how to make the other two 
Sides, for it is an •Equilateral Triangle, all three 
Sides being of equal Length. 




Tq 




to /7| I V\\\ 




Ceoihetncht Prohiemti -ig 

• • • 

To make a Ventagon\ or Five-fidedJeigUre.^ - 

' Draw firft an obfcuJ-e Circle, 9s A.CBD v then 
draw a Diameter from A 
to B ^ make another Dia- ^ 
meter perpendicular 
the firfl^ ?s C P ; then 

king wkh;your Com J /_1^J — >1\Jb 
fes the Length of the Se- n/^S j^ 
xni-diameter, fet one Point * ^^s. | | 
inA.and make the Marks V^ 1 
E F, drawing a Lane be- ':j^-.., 

t ween them/ as . you did *• D 

to make a Triangle. Next, fet one Point of your 
CompafTe^ in the rnterfeaion at^, and extend the 
other to C^ draw the Arch CH: the neareft Di- 
Ibnce betwefen C and H, ,w>. tjie limine* CI H, i^ 
the Side pff^ Pentagon, anji the gr^s^teft that, can 
be made wiihin that Cirqle ; Which with the fame 
Extent of your Cbmpafles you' piay mark out 
round the Circle, and drawing Lihd, the Figure 
will be finiftied. 

To make a Hexagon or^ Six-fidedFigure. 

Draw an obfcure Circle, — -^^ 

as you fee here, and tHeij 
without altering the Ex- 
tent of theCompafles^mark 
out the Hexagon required 
round tHe Circle \ for the 
Semidiameter of any Cir- 
cle is the Side of the 
greateft Hexagon that cgn ^^^^^ 
be made within the fame • •^.^..7 

-Ciicle. This 
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Geometrical Probleim*. 



This is the way Coopers ufe to make Heads for' 
their Gisks.. 

To malt atHeptagon, or Figure $f Seven equal 

Sides and Angles, 

• ' You njtift begin and 
proceed, as if you were 
going to defcrjhe a Tri- 
angle in .a Cirjcle, till 
. you have drawn the 
•; Line E Fj then taking 
,'with your Compaflcs 
/ the half of that Line, 
visa, from © to E, oir 
from © to F, matrk out 
round .the Circle your 
Heptagon i for the half 
of the Line E F is one Side of it. 

To mfike an OBogon^ commonly called an Eight- 

. fcptate Bgure* 

f 
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. Firft, Make a Circle. . 

Secondly,- Divide if into four equal Parts by 
two.Diametgrs^ the one perpendicular to the other, 
as AB and CD. 

Thirdly, Set one Foot of the Conipaffes in A, 
and make the Arch ee\^ alfo with the lame Extent 
fet one Foot in C, and: make the Arch ff\^ then thro* 
the Interfeftion of the two Arches draw a Line to 
the Center, vi%. gbi ^ 

Laftly, Draw. the Line I C or lA^ either of 
which is the Side of an Odagon. 



To make a Nonagon. 



Firft make a Circle, 
and aXrtai^Ie in it, 
as you were taught at 
the beginning of this 
Problem, Then di- 
vide one third Part 
of the Circle. As for 
Example, that A, i, 
2, 5, B, into three 
equal Parts.^ Laftly, , 
draw the Lines A i, -^ 
I, 2, 2 B, &c. each 
of thefe Lines is the 
Side of a Nonagon. 







T& 
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Geomeirieal Prohiefhs. 



To make a. Decagon. 




You muft work altoge- 
ther, as you did in making 
a Pentagon : Sec the ?en^ 
ta^on above, where the 
Diftance from the dentre 
K to the Point at H is the 
Side of a t)eeagon or Ten- 
64ed Figure, 






V P R O B. XIV. 

Three Points being given : How to make a Cirde^ 
,whofe Circumference foallpafs through ihetl>ree 
given Points^ provided the three Points are not in 
aJiraitLine. * ^ . 

• • _ 

Let A» B, C, be the three Points gnreri-, firft 
fetting one Foot of your Compafles in A, open them 
to any convenient Widenefsi more than hsuf the dj-* 




•i 



\ 



••V -/• 




\ 






V 
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fsamct between A and? Bf^, and defcribe the Arch dd:^ 
th^n without afeermg the Extent, fat one Point inB, 
and crofs the ffrft Arch at ^ and^, through thofe 
two Interfedions draw the Li ne ^ e. 

Thfc very fanie jon muft do between B and C, 
and- draw tWUJne ff\ where thofe two Lines in- 
tcrfed each oa«r, as at^, there is the Centre of the 
Circle reqiiairec^ therefore fetting one Foot of your 
Compafles in ^, extead the other to any of the 
Points givea, and de%ibe the Circlp AB-C Nob, 
The Cctttrc of a Triangle is found Jthe fame way. 

P R O B. XV. f 

How to make an Ellipfts^ or Oval^ fever al ways. 



At 't:^ 1 >K 
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3 4 Geometrical Problems. 

Fig. I. Make the Circles, whofe Diameters may 
be in a ftrait Line, as A B -, crofs that Line with 
another perpendicular to it at the Centre of the 
middle Circle, as ciJ: draw the Lines ce^ chj dg^ 
df. Set one foot of the Compafles in D, and extend 
the other to^, defcribing the Part of theEUipfis^/*^ 
with the fame Extent, fetting one foot in C, defcribe 
the other Part h e : the two Ends are made by Parts 
of the two outermoft {mall Circles, as you fee^, ^. 

fig. 2. Draw two fmall Circles, whofe Circum- 
ferences may only touch each other: Then taking 
the Diftance between their Centers, or either of 
their Diameters, fet one foot of your Compafles in 
either of their Centres, as that marked 2, and with 
the other make an Arch at a^ alfo at h , there mo- 
ving your Compafles to the Centre of the other 
Circle, crofs the faid Arches at a and ^, which 
Crofles let be the Centres of two other Circles of 
equal Bignefs with the firfl. Then thro* the Cen- 
tres of all the Circles, draw the Lines AB, CD, 
E H, F G ^ which done, place one foot of the Com- 
pafles in the Centre of the Circle I, and extend 
the other to C, defcribing the Arch of the Ellipfis 
CEF: The fame you muft do at 2, to defcribe 
the Part BH, and then is your Ellipfis finiftied. 

Fig. ?• This needs no Defcription, it being fo 
like the two former Figures, and eafier than either 
of them. 

Here note, that you may make the Ovals i and 3 
ofany determined Length-, for in the Length of 
the firft, there is four Semi-diameters of the fmajl 
Circles •, and in the laft, but three. If therefore 
any Line was given you, of \yhich Length an 
Oval was required, you muft take in your Com- 
■ , % pafles 
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pafles the fourth Part of the Line; to make the O- 
val F/gf. !• and the third Part to raake the Oval 
Tig.^. and with that Extent you mufl: d.efcribe the. 
linall Circles: The Breadth will be always pro- 
pbrtional to the Lehp;th* But if the Breadth be 
given you, take in alfo the fourth Patt thereof, 
and make the Oval fig. 2. 

Fig. 4^ This Ellipfis is to be made, having Length 
and Breadth both giveru Let A B be the Length, 
C D the Breadth of a required Oval. Firft, Lay 
down the Line A B equal to the given Leftgth, 
and crofs it in th^ middle with the Perpendicular 
CD, equal to the given Breadth* Secondly, Take 
in half the Line AB with your Compares, viz^ 
A ^, or B <? 5 fet one foot in C, and make two 
Marks upon the Line AJB, viz.f2indg'^ alfo with 
the fame Extent fet one foot in D, and crofs the 
former Mirks atfandg. Thirdly, At the Point 
fand'g fix two' Pins ^ or if it be a Garden-plat, or 
the like, two ftrong Sticks. Then putting a Line 
about them, make faft the two Ends at fuch aii ex- 
ad Length, that ftretchiilg by the two Pins, thef 
Bent of the Line may exaftly touch A or B^ or G 
or D, or^, as in this Diagram it does at h-^ fo 
moving the Line ftill round, it will defcribe ail 
exaft OvaL 



Di PROS. 
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Geometrical Problems. 
P R O B. XVI. 



JIow to divide a given Line into two Parts ^ which 
■ may he in fucb Proportion to each other as. two 
given Lines, 



C- 



D 



(Jo 



40 



D. 



mp 




Let 
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Let AB be the given Line to bte divided in fuch 
Propordoii as the Line C is to the Line D* 

Firft, From A draw a Line at pieafure, as AE; 
then taking with your Compaffes the Line C, fet it 
c^ from A towards E, which will fall at F : Alfo 
take the Line D, -and fet off from F to E. 

Secondly, Drajv the Line E B •, and from F 
£n?ike a jLiqe Parallel to E B, as F G, which fliali 
interfed the given Line A B in the proportional 
Point required,^i;s. atG-, making AG and GB 
IJD like Proportion to each other, as CC and D D* 

Example by Arithmetlck. 

The Line GO is 60 Feet, Perches, or any thing 
elfe •, the Line D D is 40 •, the Line A B is 50 ^ 
which is required to be divided in fiich Proportion 
as 60 to 40. . Firft add the two Lines C and D to- 
gether, and they make 100: then fay. If 100 the 
whole, give 60 for its greateft Part, what (hall 50, 
the whole Line AB, give for its greateft propor- 
tional Part? Multiply 5c by 60, it makes 3000 ^ 
which divided by ico, produces 30 for the lorigeft 
Part \ which 30 t^ken from 50, leaves 20 for the 
ftiorteft Part: as therefore 60. is to 40, fo is 30 to 

PRO B. XVII, 

Thrj^e Lines being ghen^ to find a Fourth in Fro- 

portion to them. 

^ Let ABC be the three Lines A 14 

given, and it is required to find B — ri8 

a fourth Line, which may be in C ■ n — --2 1 

fuch Proportion to C, as B is to A, 

D 3 which 
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Geometrical Problems. 



which Is no more but performing the Rule of Three 
in Lines. As if we (hould (ay. If A 14 give B 
18, what (hall C 21 give? Anfwer, 27* But to 
perform the fame geometrically, work thus : 

Firil make any Angle, as B A C : then take with 
yoUr Compaffes the firft Line A, and fet it from A 
to 14. Alfo take the fecond Line B, ^nd fet it 
from A to 18-5 draw the Line 14, 18. Then take 



T^ ^ 




the third Line C with your Compaffes, and fet it 
from A to 21. From 21 draw a Line parallel to 
14, 18, which will be 21, 27, Then from A to 
27 is the Length of your fourth Line required, . 

And here for a while I (hall leave thefe 'Problems^ 
till I come to (hew you how to divide any Piece of 
Land •, and to lay out any Piece of a given Quan- 
tity of Acres into any Form or Figure required : 
And in the mean time I (hall (hew you what is ne- 
^effary to be known, 



CHAP, 
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CHAP. IL 

Of Measures. 

AN D firfl: of Long Meafures •, which is either 
Inches, Feet, Yards, Perches, Chains, &c. 
Note that twelve Inches make one Foot, three Feet 
one Yard, five Yards and an half one Pole or Perch,, 
four Perches one Chain of Gwwf^r's, eighty Chains 
one Mile. But if you would bring one fort of Mea- 
fure into another, you muft work by Multiplication 
or Bivifion. As for Example : Suppofe you would, 
know .how many Inches are contained in twenty 
Yards : Firft, Reduce the Yards into Feet by mul- 
tiplying them by 3, becaufe 3 Feet make one Yard, 
the Produd is 60 , which multiplied by 12, the 
Number of Inches in one Foot, gives 720, and fo 
many Inches are contained in 20 Yards length. 

On the contrary, if you would have known how 
many Yards there are in 720 Inches, you muft fir ft 
divide 720 by 12, the Qiiotient is 60 Feet^ that 
again divided by 3, the Quotient is 20 Yards. The 
like you muft do with any other Meafure, as Per- 
ches, Chains, &c. of which more by and by. 
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40 Of Meafure. 

See this Table of the Long Meafure annexed, 
the Ufc whereof is very eaffy : If you would know 
bow many Feet in Length go toraake one Chain ^s 
look for Chain at the Top, and at the Left-hand 
for Feet, againft which, in the common Angle of 
ineeting, is 66:^ fo fnany Feet are contained in ©ne 
Chain. 

But becaufe Mr. Gf/;/ft?r's Chain is raoft in Ufe 
among Surveyors for mtafuring of Lines, I (hall 
chiefly infift on that Meafure, it being the beft in 
Ufe for Lands* 

This Chain contains in Length 4Pole, or 66 Feet, 
and is divided into 100 Links, each Link is there- 
fore in length 7,^?^ Inches: If you would turn any 
Number of Chains into Feet, you muft multiply 
them by 66^ as ico Chains multiplied by 66, 
makes 6600 Feet^ but if you have Links to yoilr 
Chains to be turned into Feet and parts of Feet, 
you muft fct down the Chains and Links, as if they 
were one whole Number, and after having multi- 
plied that Number by 66^ cut off from the Pro- 
dud the two laft Figures to the Right-han.d, which 
will be the hundredth Parts of a Foot, and thofe 
on the Left-hand the Feet required. 

E X A Mf L E. 

Let it be required to know how many -Feet 
there are in 15 Cliains, 55 Links. 

I fet down thus the Multiplicand 1525 
TheNum, of Feet in i Chain, MultipUcat. 66 
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9150 
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9150 



ftodi0 1 00 6 1 5 o Feet. 

The 
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tkitfToduQ is ioo6:M-. This is fo plain^ it 
needs 'no other fixample. 

But now on the other hand, if iMie thouland Jjod' 
iix Feet and an half was given yau to reduce Jhto 
Chains andLinks \ you muft divide loo^sot^ 6.6,, 
theQuotiem will be .1 53 5, 1055. 1 5 Chainfi, 2 5.Linka. 
Butibr thofe>that do not well ii^erl^nd Decimal 
Arithmetick, and may perhaps meet with iharder 
Qjidlions of this nature, I have inferted this Table, 



A Table, fhewing how many 


FfiL-t, and Paris of a Foot ; alfo how 


many Perch eSjsnd Parts of a Perch, 


are contained in any Number o] 
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The Explanation fif 

If you .would fcnov 
bow imat>y Feet arc- 
contained in twenty of 
Mr. G wttfr''S ^Chains : 

F'irft, -Under Title 

G&t««c, Ifeek ^for ■^.-, 
and Tight a^inft k, 
underXitlef inrJjftan ds 
1320, the Number iQf 
Feet contained in 
iwoity.Cbains. Alfo 
■under Title V^eh^ 
ftands 80, the Num- 
ber of Perches con- 
tained in twenty 
Chains. 



Again, 



4^ Of Meafure. 

Again, if you would. know how many Feet are 
contained in eight Links only of the Chain, feek 8" 
under Title Links^ and right againft it ftands 05.28, 
which is five Feet 1^ of .a Foot, fomething more 
than five Feet and a quarter. Alfo under Title 
Terches and Parts of a Perch, ftands p*32 ^ which 
(ignifics that 8 Links contain o Perch av of a Perch. 
But to know how many Feet are contained in any 
Number of Chains and Links together : Firft feek 
the Feet anfwering to the whole Chains, and writi 
them down next the firft anfwering the Links; 
and adding them to the other, you will have your , 
defire. Example: In 15 Chains, 25 Links, how 
many Feet? Firft, by the Table I fihd 10 Chains 
to contain 660 Feet, 
which I write down 
thus. 

And when you have 
added them together, Linh 
you find the Sum to be 

1006 Feet, and ^-^ of a ' ■ ■ ■ 

Foot, that is contain- Added 1006 50 

ed in 15 Chains, 25 ■ 

Links. 

In like manner, if it had been asked how many 
Perches had been contained in 15 Chains, 2$ 
Links > 



Chains, 
10 


, Feet, 
660 


Parts, 
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13 


20 
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In the Table againft 10 fetch . Vans. 

Chains flands 40 

5 20 

20 Links. 00 80 

5 Links. 00 7o 



Anfwer, 16 Perches 9 61 co 



^M 



Mark, that the foregoing Table 1* as big again as 
it need to be , for you fee both the Columns are a- 
like in Figures, and only differenced by Points. I 
made it fo for your clearer underftianding of it ^ 
which when you well do, you need ufe no more 
but one Column •, and that if you pleafe, you may 
have placed on a Scale, or any other Inftrument. 
But now to bring a leffer Meafure into a greater, 
is fo much harder than to bring a greater into a 
lefe, as Divifwn is harder than Multiplication : I 
have therefore, for your Eafe, hereto annexed a 
large Table, with which by Infpedion only, or at 
moft by a little eafy Addition, as in the former, 
you may change any Number of Feet into Chains, 
Links and Parts of a Link (remembring all this 
while I mean Mr. Gunter^s Chain) j alfo into Per- 
ches, and Parts of a Perch* 
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This Table is like the former, and needs not 
much Explanation. However, I will give an Ex- 
ample or two. ; 

Admit I would know how many Chains in length 
are contained in 500 Feet. Firft, in the Left-hand 
Column, under Title feet^ I look out 500, and right 
againft it I find 7 Chains, 57 Links, 575 Parts of 
1000 of a Link, or 7 Chains, 57tV^ Links. So 
likewife cnder Title Vetches^ I find ^Or'^ Perches. 
But if you would knoVr how many odd Feet that 
T^-r^is, you muft feek for 503 in the Column titled 
VarU of a ferch^ and right againft it yqu will fiiid 
5 Feet. So I fay that 500 Feet is 30 Perches, 5 
Foot 

Again, I would know bow many Chains and 
Links there are in 15045 Feet 5 Firft feek for 
10000, and write down the Chains^ Links, and 
parts of a Link contained therein. Do the like by 
5000^ jalfo by 40 and 5. Lailly^ adding themi 
together, you have your Defirei 

Feet. Chain. * Ijnk. P^rts. 

loooo — 151=51:^^515 

5000— 75 = 75 = 757 

40 — o = 60 = 606 

5— 0= 7 = 575 

Added J make 227 95 453 

Anfwer, 227 Chains, 95 Links, and453TParts 
are contained in 1 5045 Feet 

One Example more, and I have done with this 
Table. 

How nwny Perches do 10573 Feet make? 

I . Feet., 
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Feeu Verches, 


Tartit 


I 0000 606 


060 


500 90 


309 


70 4 


242 


5 


181 


Add— 61^0 


786 



The Anfwer is, 640 Peiches, and -P^ of a 
Perch, or 13 Feet, a Furlong is 40 Perches in 
length ^ 8 Furlongs make i Mile* And fo much 
of Long Meafure: I fhall now proceed to 

Square Meafure. . 
Planpmetry, or the meafuring the Superficies or 
Planes of things (as Six Jonas Moore fays) is done 
with the Squares of fuch Meafures, as a Square 
Foot, a Square Perch, or Chain, that is to fay, by 
Squares whofe Sides are a Foot, a Perch, or Chain ^ 
and the Content of any Superficies is faid to be 
found, when we know how many fuch Squares it 
containeth. 

As for Example : Suppofe ABCD was a piece of 

^ Land, and the length of the 
Line A B or C D was 4 Per- 
ches ^ alfo the length of the 
Line AC or BD was 5 
Perches , I fay- that piece 
of Land contams 20 fquare 
Perches, as you may fee it 
here divided •, evety little 
Scjuare being a Perch, ha- 
ying a Perch in length for 
.pits Side. If you lay down 
a fquare Figure, whofe Sida 

19 
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is 1 Foot, and at the end of every Inch you draw 

Lines croffing one another, as thefe here, you will 
divide that fquare Foot into 144 little Squares, on 
fquare Inches. 

Or thus, the Line ah is a Perch a. ,^ 

long, or 16 Feet t, fois the Line h J, \ 1 

and the other 3 Lines: the whole Fi- I 

gure ahcd is called a Square Perch. *'' — ^ — '■' 

But before we go any farther, take this Table 
- following of Square Meafure. 
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This Tabte \s Kke the former of fong Meafiia, 
axid the Ufe of it is the feme. 

Example T If you wouid know how many %uarc 
Feet are contained in one Chain^ look iot Feer jit • 
^^op^ and Chaiti or the Side, and in the common 
Angle of meeting ftands 43^6, fo many fquare Feet ^ 
ale concained in one fqtrare Chain* 
' ' The common Meafure for Land is the Acre, 
.which by Stattate is appointed tacontain 1 60 fquare 
Perches, and it matters not in what Form the A- 
ere lie, fo it contains juft 160 ftjuare Perches ^ a3 
in a Paralelogram, 10 Perches one way, and 16 
another, contain an Acre : So does 8 one way, and 
20 another , and 4 one way, and 40 another. If 
then, having one Side given in Perches, you would 
know how far you muft go on the Perpendicular to 
cut off an Acre •, you muft divide 160 (the Num- 
ber of fquare Perches in an Acre) by the given 
Side, the Quotient -is your Defire. As for Ex^ 
ample: The given Side is 30 Perches, divide 160 
by 20, the Qjjotient is 8: By that I know, that 
50 Perches one .way, and 8 another, including a 
right Angle, will be the two Sides of an Acre j 
the other two Sides muft be parallel to thefe. 

And here"! think it convenient to infert this nc- 
ceflary Table, ftiewing the length and Breadth of 
an Acre in Perches, F-eef; and Parts of a Foot: But 
if your given Side had been in any other Sort of 
Meafure ^ as for Inftance in Yards, you muft then 
have feen haw many fquare Yards had been in an 
Acre, and that Sura you muft have divided by the 
Number of your given Yards, the Qyotient would 
have anfwered the Queftion. 

EXAM- 
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li[ 44 Yards be given for 
the Breadth, how many- 
Yards fhall there be in the 
Length of the Acre? 

tirrtj f find that ail Acre 
Contains 4840 fquare Yards, 
^hich I divide by 44, the 
Qpotient is no for the 
Xcngth of an Acre. And 
thus knowing well how to 
take the Length and Breadth 
of an Acre, you may alfo 
by the fame way know how 
to lay down any Number 
of Acres together; of which 
more hereafter. 

Reducing of one fort of 
^uate Meafure to another^is 
^ne,as before taught in long 
Meafure, by Multiplication 

. and Divifion. And becaufe 
Mr. G»nftff*s Chain is chiefly ufed by Suryej^'ors^ 
1 ihall only inftance in that, and fhew you.how to 
turn any Number of Chains and Links iriti) Acres, 
Roods and Perches: Note, that a Rood is the" 

. wunh Part of an Acre. 
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50 Of Meafure. 

And firft, mark well that lo fquare Chains make 
I Acre, that is to lay, i Chain in Breadth, and 
ID in Length *, or ^ in Breadth, and 5 in Length, 
is an Acre, as you may fee by this fmall Table. 

And thus well weigh- 
ing that lo Chains mak^ 
an Acre, if any Number 
of Chains be given you 
to turn into Acres, you 
muft divide them by lo, 
and the Quotient will be 
the Number of Acres con- 
tained in fo many Chains* 
But this Divifion is ab- 
breviated by only cutting 
off the laft Figure ^ as if 
1590 Chains were given 
to turn into Acres, by 
cutting off the laft Fi- 
gure 159I0, there is left 159 Acres,, which is all 
one as if you had divided 1590 by lo. But if 
Chains and Links be given you together to turn in- 
to Acres, Roods and Perches, firft from the given 
Sum cut off three Figures, which is two Figures 
for the Links, and one for the Chains, what's left 
ihall be Acres. And to know how many Roods 
and Perches are contained in the Figures cut off^ 
muhiply them by 4-, and from theProduft, cut- 
ting off the three laft Figures, you will have the 
Roods: And then to know the Perches, multiply 
the Figures cut off from the Roods, by 40 •, from 
which Produft, cutting off again three Figures, 
yoM have the Perches, and the Figures cut off are 
thoufandth Parts of a Perch* EXAM- 
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In 1599 fquare Chains, and 55 fquare Links^ 
how many Acres, Roods, and Perches > 

V 

Acres I59l955 

4 

Anfwer, 159 Acres, 3 Rood . 

3XiTr. Roods ■ 3I620 

* 40 

Perches-^ — 34|8co 

On the contrary, if to any Nambef of Acres gi- 
ven you add a Cypher, they will be turned into 
Chains: thus 99 Acres are 99c Chains, icc Acres, • 
1 000 Chains, d^^. the fame as if you had multipli- 
ed the Acres by 10. And if you would turn fquare 
Chains into fquare Lfnks, add four Cyphers to the • 
end of the Chains, fo will 990 Chains be 9900C00 
Links, 1000 Chains be loooocco Links -, all one 
as if von had multiplied 990 by locoo, the Num- 
ber of fquare Links cpnta^ined in one Chain. 

And now whereas in cafting; up the Content of 
a Piece of Land meafured by Mr. GunteT% Chain, 
(ivi^. multiplying Chains and Links by Chains and 
Links) the Produft will be fquare Links ^ you mud 
therefore from that Produd cut off five Figures to 
find the Acres \ which is the fame as if you divide 
the Produft by looocx) (the Number of fquare 
Links contained in one Acre) then multiply the 
five Figures cut off by 4 \ and from that Produft 
cutting off five Figures you will have the Roods. 

E a La<l^£^ 
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Lafliy, multiply by 40, and take away (as before) 
5 Figures, the reft are Perches. 

E X A MV L E. 
Admit a Parallelogram, or long Square, to be 
one way 5 Chains, 55 Links -^ and the other way 4 
Chains, 35 Links: I demand the Content in Acres, 
Roods and Perches? 

Multiplicand fff 
MnltipUcator 43 f 

itfflf 



Aofwer, 2 Jcres - 
I Rood 5 



16 Perches J 
And •rrV Parts of 4 Perch. 



Acres il^Hif 
4 



Roods i|(5j-7oo 

4^ 

Perches ifiliSaao 



Laftly, Becaufe fome Men chufe rather to caft 
tip the Content of Land in Perches, I will here 
briefly (hew you how it is done ^ which is only by 
dividing by 160 (the Number of fquare Perches 
contained in one Acre) the Number of Perches given. 
EXAMPLE. 
Admit a Parallelogram to be in length 5 5 Perthes, 
and in breadth 45- Perches ■, thefe two multiplied to- 
gether, make 2475 Perches^ which to turn into 
Acres, divide by 160, the Quotient is 15 Acres, and 
75 Perches remaining-, which to turn into Roods, 
divide by 40, the Quotient is i Rood, and 5 5 Perches 
remaining. So much is the Content of fuch a Piece 
of Land, visi. 15 Acres, i Rood, and 35 Perches, 
} Hire 
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Here follows a Table to turn Perches into Acres, 
Roods and Perches. 
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The Ufe of the Table. 

In 2475 Perches, how many A- 
cres, Roods and Eerches, 





P«rch. 


Acr. 


Rood 


Ptr. 
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Andfirfi of the Chain. 

THERE are feveral Sorts of Chains, as Mr. 
Ratbhorne's of two Perch long ^ others of 
one Perch long: fome have had them lOO Feet in 
length. But that which is moft in ufe among Sur- 
veyors (as being indeed the befl) is Mr. Gu?iter\ 
which is 4 Pole long, cbntaining loo Links, each 
Link being 7^ Inches : The Defcription of which 
Chain, and how to reduce it into any other Mea- 
fure- you have at large in the foregoing Chapter of 
MeafiTc. In this place I ftall only give you fome 
fewDiredionsfor the Ufe of it in meafuring Lines, 
Take care that they who carry the Chain devi- 
ate not from a flirait Line -, which you may do by 
ftanding at your Inflrument, and looking thro' the 
Sight?: If you fee them between you andtheMark 
obferved, they are in a ftrait Line, otherwife not. 
But without all this trouble, they may carry the 
Chain true enough, if he that follows the Chain 
always caufes him that goeth' before to be in a di- 
led Line between himfelf^ and the Place they are 
going to, fo as that the Foreman may always cover 
the Mark from him that goes behind. If they 
■ fiverve from the Line, they will make it longer 
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tlian really it is, a ftrait Line being the neareft Di- 
ftance that can be between any two Places. 

Before that they which carry the Chain, miftakc 
not a Chain either ovfer or under in their Account^ 
for if they fhould, the Error would be very confi- 
derable \ as fuppofe you was to meafure a Field that 
you knew to be exaftly fquare, and therefore need 
meafure bt5t one Side of it^ if the Chain-carriers 
ftiould miftake but one Chain, and tell you the 
Side was but 9 Chains when it was really 10, you 
turould make of the Field but 8 Acres and 1 6 Per- 
ches, when itfliould be 10 Acres juft. And if in 
fo imall a Line fuch a great Error may arife, what 
may be ii! a greater, you may eafily imagine; but 
the ufual way to. prevent fach Miftakcs, is to be 
provided with 10 fmall Sticks, (harp at one end, to 
flick into the Ground \ and Jet him that goes be- 
fore take all into his Hand at fetting out, and at the 
end of every Chain ftick down one, which let him 
that follows take Up •, Vhen the 10 Sticks are done, 
be fure theyhave gone 10 Chains \ ,then if the Line 
be longer, let them change the Sticks, and pro- 
ceed as before, keeping inmemory how often they 
change : They may either change at the end of 10 
Chains, then the hindmoft Man muft give the fore- 
moft all his Sticks •, or, which is better, at the end 
of 1 1 Chains, and then the laft Man muft give the 
fitft but 9 Sticks^ keeping one to himfelf At eve- 
ry Change count the Sticks, for fear left you have 
aropt one, which fometimes happens. 

If you find the Chain too long for your Ufe, as 
for fome Lands it is, efpecially in America^ you 
may then take the half of the Chain, and meafure 
as before, remembring ftill when you put down the 

E 4 \-;cct^^ 
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Lines in your Field-Book, that you fet down but 
the half of the Chains, and the odd Lines; as if 
a Line meafured by the little Chain be 1 1 Chains, 
25 Links, you mufl: fet down 5 Chain, 75 Links; 
and then in plotting and carting up, it will be the 
fame as if you had meafured by the whole Chain. 

At the end of every 10 Links you may, if you 
find it convenient, have a Ring, a piece of Brafs 
oi" a Rag, /or your more ready reckoning the odd I 
Links. 

When you put down in your Field-Book the 
length of any Line, you may fet it thus, if you 
pleafe, with a Stop between the Chains and Links, 
as 15 Chains, 15 Links, 15-15 :, or without, as thus, 
iSx5,''it will be all one in the caftingup, 

Qf Injlruments for the taking of an Angle in the 
'Field. 

There are but two material things (towards the 
meafuring of a Piece of Land) to be done in the 
Field:, the one is to meafure the Lines (which I 
have (hewed you how to do by the Chain) and the 
other to take the quantity of an Angle included by 
theCe Lines; for which there are almoft as many 
Infiruments as there are Surveyors. Such among 
the refl: as have got the greatefl Efteem in the World, 
are the plain Table for fmall Inclofures, the Semir 
circle for champaign Grounds, the Circumferentor, 
the Theodoite, e^c. To defcrlbe thefe to you, their 
Parts,how to put themtogether, take themafunder, 
£^f. is like teaching the Art of Fencing by Book ; 
one Hour's Ufe of them, or but looking on them in 
the Inftrument-maker's Shop, will better defcribe 

them 
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them to you, than the reading one hundred Sheets 
of Psper concerning them'. Let it fuffice that the 
only Ufe of them all is no more (Or chi^y at moft} 
but this, vi^. ' 

To take the Quantity of an AngUx 
As fuppofe AB and AC are two Hedges, or o- 
thpr Fences of a. Field, the Chain ferves to mea- 




fufe the length of the Sides A B or AC, and thefe 
Inftruments we are fpeaking of, arc. to take the 
Angle A. And firft by the 

, ^lain Table. 

Place the Table (aheady fitted for the Work, 
with a Sheet of Paper upon it) as nigh to the An- 
gle A as you can, the l^orth End of the Needle 
hanging diredly over the Tlo^ver-deAute \ then 
make a Mark upon the Sheet of Paper at any con- 
venient Place for the Angle A, and lay the Edge 
of the Index to the i^ark, turning it about, till 
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Lines in your Field-Book, that you fet down but 
the half of the Chains, and the odd Lines-, as if 
a Line meafured by the little Chain be 11 Chains, 
25 Links, you muft fet down 5 Chain, 75 Links j 
and then in plotting and carting up, it will be the 
fame as if you had rpeafured by the whole Chain, 

At the end of every 10 Links you may, if you 
find it convenient, have a Ring, a piece of Brafs 
or a Rag, /or your more ready reckoning the odd 
Links. 

When you put down in your Field-Book the 
length of any Line, you may fet it thus, if you 
pleafe, with a Stop between the Chains and Links, 
as t5 Chains, 15 Links, 15.15 \ or without, as thus, 
1 5 1 5,^it will be all one in the carting up. 

Of Injirunients for the taking of an Angle in the 
'Field. 

There are but two material things (towards the 
meafuring of a Piece of Land) to be done in the 
Field:, the one is to meafure the Lines (which I 
have (hewed you how to do by the Chain) and the 
other to take the quantity of an Angle included by 
thefe Lines j for which there are alraoft as many 
Inrtruments as there are Surveyors. Such among 
the reft as have got the greateft Erteem in the World, 
are the plain Table for fmall Inclofurcs, the Semi-^ 
circle for champaign Grounds, the Circumferentor, 
the Theodoite, ^c. To defcribe thefe to you, their 
Parts, how to put themtogether, take them afunder, 
d^c. is like teaching the Art of Fencing by Book ; 
one Hoar's Ufe of them, or but looking on them in 
the Inftrument-maker's Shop, will better defcribe 

them , 
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them to you, than the reading one hundred Sheets 
of Paper concerning them'. Let it fuffice that the 
only Ufe of them all is no more (or chi^y at moft} 
but this, vise. ^ 

To take the Quantity of an AngU. 
As fuppofe AB and A C are two Hedges, or o- 
tlipr Fences of a. Field, the Chain ferves to mea- 




fufe the length of the Sides A B or AC, and thefe 
Inftruments we are fpeaking of, arc. to take the 
Angle A. And firft by the 

Tlain Table. 

Place the Table (already fitted for the Work, 
with a Sheet of Paper upon it) as nigh to the An- 
gle A as you can, the North End of the Needle 
hanging diredly over the Flo^ver-de-luce :^ then 
make a Mark upon the Sheet of Paper at any con- 
venient Place for the Angle A, and lay the Edge 
of the Index to the $lark, turning it about, till 

through 
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Lines in your Field-Book, that you fet down btlt 
the half of the Chains, and the odd Lines; as if 
a Line meafured by the little Chain be 1 1 Chains, 
25 Links, you mufl fet down 5 Chain, 75 Links; 
and then in plotting and calling up, it will be the 
fame, as if you had meafured by the whole Chain, 

At the end of every 10 Links you may, if you 
find it convenient, have a Ring, a piece of Brafe 
or a Rag, /or your more ready reckoning the odd 
Links. 

When you put down in your Field-Book the 
length of any Line, you may fet it thus, if you 
pleafe, with a Stop between the Chains and Links, 
as 15 Chains, 15 Links, 15-15 \ or without, as thus, 
I5x5,*it will be all one in the carting up. 

Of Injiruments for the taking of an Avgle in the 
'Bell 

There are but two material things (towards the 
meafuring of a Piece of Land) to be done in the 
Field:, the one is to meafure the Lines (which I 
have (hewed you how to do by the Chain) and the 
other to take the quantity of an Angle included by 
thefe Lines; for which there are almoftas many 
Inftruments as there are Surveyors, Such among 
the reft as have got the greatefl: Efteem in the World, 
are the plain Table for fmall Inclofures, the Semi-^ 
circle for champaign Grounds, the Circumferentor, 
the Theodoite, &c. To defcrihe thefe to you, their- 
Parts,how to put them together, take them afunder, 
&c. is like teaching the Art of Fencing by Book ; 
one Hoar's Ufe of them, or but looking on them in 
the Inftrument-maker's 5hop, will better defcribe 
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them to you, than the reading one hundred Sheets 
of Pjper concerning them'. Let it fuffice that the 
only Ufe of them all is no more (or chi^y at moft} 
but this, viz>. 

To take the Quantity of an AngU. 
As fuppofe AB and A C are two Hedges, or o- 
thpr Fences of a. Field, the Chain ferves to mea- 




fure the length of the Sides A B or AC, and thefe 
Inftruments we are fpeaking of, are to take the 
Angle A. And tirft by the 

Tlain Table. 

Place the Table (already fitted for the Work, 
with a Sheet of Paper upon it) as nigh to the An- 
gle A as you can, the North End of the Needle 
hanging diredly over the Flo^ver-de-Iuce :^ then 
make a Mark upon the Sheet of Paper at any con- 
venient Place for the Angle A, and lay the Edge 
of the Index to the i^ark, turning it about, till 
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Lines in your Field-Book, that you fet down but I 
the half of the Chains, and the odd Lines-, as if ' 
a Line meafured by the little Chain be 1 1 Chains, I 
25 Links, you muft fet down 5 Chain, 75 Links 5 ( 
and then in plotting and carting up, it will be the , 
Jame as if you had meafured by the whole Chain. ' 

At the end of every 10 Links you may, if you , 
find it convenient, have a Ring, a piece of Brafs 
or a Rag, /or your more ready reckoning the odd 
Links. 

When you put down in your Field-Book the 
length of any Line, you may fet it thus, if you 
pleafe, with a Stop between the Chains and Links, 
as 45 Chains, 15 Links, 15-15 ^ or without, as thus, 
1 5 1 Sj-^it will be all one in the carting up. 

Of Injiruments for the taking of an Aiigle in the 
'Field. 

There are but two material things (towards the 
meafuring of a Piece of Land) to be done in the 
Field-, the one is to meafure the Lines (which I 
have ftiewed you how to do by the Chain) and the 
other to take the quantity of an Angle included by 
thefe Lines ^ for which there are almoft as many 
Inrtruments as there are Surveyors. Such among 
the rert as have got the greateft Efteem in the Worlds 
are the plain Table for fmall Inclofures, the Semir 
circle for champaign Grounds, the Circumferentor, 
the Theodoite, &c. To defcribe thefe to you, their 
Parts,how to put themtogether, take them afunder, 
&c. is like teaching the Art of Fencing by Book •, 
one Hour's Ufe of them, or but looking on them in 
the Inftrument-maker's Shop, will better defcribe 

tlieni I 
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them to you, than the reading one hundred Sheet$ 
of Paper concerning them'. Let it fuffice that the 
only Ufe of them all is no more (Or chi^y at moft} 

but this, vi^. \ 

\ 

To take the Quantity of an Anglh 
As fuppofe AB and AC are two Hedges, or o- 
thcr Fences of a. Field, the Chain ferves to mea- 




fure the length of the Sides A B or AC, and thefe 
Inftruments we are fpeaking of, arc. to take the 
Angle A. And tirft by the 

^lain Table. 

Place the Table (already fitted for the Work, 
with a Sheet of Paper upon it) as nigh to the An- 
gle A as you can, the North End of the Needle 
hanging diredly over the Tlo^ver-de-luce \ then 
make a Mark upon the Sheet of Paper at any con- 
venient Place for the Angle A, and lay the Edge 
of the Index to the $lark, turning it about, till 

through 
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through the Sights you efpy B, then draw theLine 
AB by the Edge of tlie In^ex. Do the fame for 
the Line AC, keeping the Index ftill upon the 
firfl: Mark, then will you have upon your Table an 
Angle equal to the Angle in the Field. 

- To take the Quantity of the fame Angle by the 
Semicircle. 

Place your Semicircle in the Angle A, as near 
the very Angle as pofliblv you can, and caufe 
Marks to be fet Up near B and C,' fo far off the 
Hedges, as your Inffrument at Ailiands;, then turn 
the Inftrument .about, till through the fixed Sights 
you fee the Mark at B, there fcrew it faft: next 
turn the moveable Index, till through the Sights 
thereof you fee the Mark at C, then fee what De- 
grees upon the Limb are cut by the Index ; which 
let be 45, fo much is the Angle ABC. 

How to take the fame Angle by the Circumfere/itor. 

Place your Inftrument, as before, at A, with 
the Flower- e/e- luce towards you, d'red your Sights 
to the Mark at B, and fee what Degrees are then 
cut by the South end of the Needle, which let be 
55; do the fame to the Mark at C, and let the 
South-end of the Needle there cut ico, fubtrad: 
the leffer out of the greater, the Remainder is 45, 
the Angle required If the Remainder had been 
more than 180 De:?rees, you muft then have fufa- 
trafted it out of 960, the laft Remainder would 
have been the Angle defired, 

TI:is 
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TJbix laji'lnjlrument depends wholly upon the 
Needle for taking of Angles, which often proves 
erroneous^ the Needle yearly of itfelf varying 
from th^ true Vorth^ if there be no Iron Mines* in 
the Earth, or other Accidents to draw it afide, 
which in mountainous Lands are often found: It 
is therefore the beft way for the Surveyor, where 
he poflibly can, to take his Angles without the 
Help of the Needle, as is before fhewed by the 
Semicircle. But in all Lands it cannot be done, 
but we muft fometinies make ufe of the Needle, 
without exceeding great trouble, as in the thick 
Woods of Jamaica^ Carolina^ 6{c. It is good 
therefore to have fuch an Inflrument, with which 
an Angle in the Field may be taken^ either with or 
without the Needle, as is the Semicircle, thaa 
which I know no better Inftrument for the Survey- 
or's Ufe yet made publick -, therefore, as I have be- 
fore (hewed you, how by the Semicircle to take 
an Angle without the help of the Needje, I fhall 
here direft you. 

How with the Semicircle to take, the Quantity of an 
Angle in the Field by the Needle. 

Screw faft the Inftrument, the North End of the 
Needle hanging direftly over the Flower-de-lucein 
the Chard ^ turn the Index about, till through the 
Sights ^you efpy the Mark at B^ and note what 
Degrees the Index cuts, which let be 40^ move 
again the Index to the Mark at Q and note the 
Degrees cut, viz. 85. Subtraft the lefs from the 
'greater, remains 45, the Quantity of the Angler 
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Or thus: 

Turn the whole Inftrumenf, till thro' the fixed 
Sights you efpy the Mark at B, then fee what De- 
grees upon the Chard are cut by the Needle \ which, , 
for Example, are 31$: turn alfothe Inflrument till ' 
through the fame Sights you efpy C, and note the 
Degrees upon the Chard then cut by the Needle, ; 
which let be 270 ■, fubtrad the lefs from the great- 
er, (as before in working by the Circumferentor) 
remains 45 for the Angle. Mark, if you turn the 
flmver-de-Iuce towards the Mark, you mufl look at 
the North-end of the Needle for your Degrees. 

Befides the Divifion of the Chard of the Semi- 
circle into 560 equal Parts or Degrees j it is alfo 
divided into four Qijadrants, each containing 90' 
Degrees, beginning at the North and South Ppint, 
and proceeding both ways till they end in 90 De- 
grees at the Eafl and Weft Points;, which Pomtsare 
marked contrary, vi&. Eaft with a W. and Weft 
with an E. becaufe when you turn your Inftru- 
ment to the Eaftward, the End* of the Needle will 
hang upon the Weft-fide, &c. 

If by this way of Divifion of the Chard you 
would take thf aforefaid Angle, dired the Inflru- 
ment fo (the Flower-de-luce from you) till through 
the fixed Sights you efpy the Mark at B ^ then fee 
what Degrees are cut by the North-end of the 
Needle, which let be N E 44 j next dired the In- 
flrument to C, and the North-end of the Needle 
will cut NE 89 i fubtraft the one from the other, 
and there will remain 45 for the Angle. 

But if at the firft fight the Needle had hung ov^r- 
NE 55, and at the fccond S E 80, then take 55 

from,) 
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from 90, remains 35 -^ take 80 from 90, remains 
10 •, which added to 35, makes 45, the Quantity^ 
of the Angle*: Moreover, if at the firft fight the 
North-end of the Needle had pointed toNWaa, 
and at. the fecond NE ^3, thefe two muft have 
been added together, and they would have made 
45, the Angle as before. 

Mark^ If you had turned the South-part of your 
Inftrum^ntto the Marks, then you muft have had 
refpeft to the South-end of your Needle. 

Altho* I have been fo long (hewing you how to 
take an Angle by the Needle, yet when we come to 
Survey Land by the Needle, as you Ihall fee by and 
by, we need take but half the Pains ^ for we take not 
the Quantity of the Angle included by two Lines, 
but the Quantity of the Angle each Line makes with 
the Meridian •, then drawing Meridian-Lines upon 
Paper, which reprefent the Needle of the Inftru- 
ment, by the help of a Protractor, which reprefents 
the Inftrument, we readily lay down the Lines and 
Angles in fuch Proportions as there are in the Field* 

This Way of dividing the Chard into four 90s, 
is, in my Opinion, for any Work the beft^ but 
there is a great* Ufe yet to be made of it, which 
(hall hereafter be (hewed in its proper J>lace. 






Of the Field-Book. 

You muft always have in readinefs in the Field 
.a little Book, in which fairly to infert your Angles 
and Lines 5 which Book you may divide by Lines 
into Columns, as you ihall think convenient in 
your PraSice^ leaving always a large Column to 
the Right-hand, to put down what remarkable things 
you meet with in your way, as Ponds, Brooks, 
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Thofe Lines that are numbred at top with i i^ 
I a, 1 6, &e. are Lines of equal Parts, containing 1 1, 
12, or 1 6 equal Parts in an Inch* If tiow by the 
Line of ii m an Inch, you would lay down lo 
Chains 50 Links, look down the Line under 1 1, 
and fetting one foot of your Compaffcs in 10, clofe 
the other till it juft touch 50 Links, or half a 
Chain, in the fmall Divifions. Then laying your 
Ruler Upon the Paper, by the fide thereof make 
A p two fmall Pricks, with the fame Ex-^ 

tent of the Compalfes, and draw the 
Line AB, which (hall contain in length 10 Chains, 
50 Links, by tKe Scale of 1 1 in an Inch. ^ The 
back-fide of the Scale is only a Scale of 10 in an 
Inch, but divided by Diagonal Lines more nicely 
that! the other Scales of equal Parts. 

JIoiw to lay down an Angle by the Line of Chords. 

If it were required to make an Angle that (bou'^d 
contain 45 Degrees. 
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. ' ' ' ■ . 

. Draw a Line at pleafure, as ABj then fetting 
one Foot of your Cbmjiafles at the Beginning of the' 
Line of Chotds, fee that the other /alljuftupbn 
60 Degrees: With that Extent fet one Foot in A, 
and defcribe the Arch CD.^Then take from your 
Line of Chords 45 Degrees, and fetting one Foot 
in D, make a Mark upon the Arch at C, through 
which draw the Line AEr So Ihall the Angle 
iE AB be 4^ Degrees. If by the Line of Cfeords 
you would ereft a perpendicular Line, it is i)q 
more but to maie an Angle that fhall contain jj 6 
Degrees. . / . 

The Reafon why I bid you tike 66 from the 
Line of Chords to make your Arch by, is, becaufe 

60 is the Semidiameter of a Circle, whofe Gircunts 
ference is 366^ 

iloxp to make U Regular totygori^ or a Figure of 5^ 
6, 7, 8, or fhore Sides^ by the Line of Chords; 

Divide 360, the Number of Degrees contained! 
in a Circle, by 5, 6, or 7, the Number of Sides 
you would have your Figure to contain ^ the Quo- 
tient taken from the Line of Chords {hall be ofie 
Side of fuch a Figure. 

^ j[ A M? LB. 

For t<) make a Pentagon, or a Figure of five 
Sides: Divide 360 by 5, the Qjiotient is 72, one 
&ae of a Pentagon. - .\ 

Take 60 Degrees from your Line ojr Chords, 
iind defcribe an obfcure Circl?-, whjich.done, take 
it from your Line of Qhords, and beginnings at 

F ' 'i^^ 
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any Part of the Circle, fet off that Extent round 
the Circle, as from A to B, from B to C, and fo 




round till you come to A again. Then haying 
drawn Lines between thofc Marks, the Pentagon 
is compleated, ^ The like of any other Polygon, 
though it contain never fo many Sides* 

As for Example ^in a Heptagon: Divide ^6aby 
7, the Qpotient will be 5 1. Deg. 7, 5 Min, which if 
you take from the Line of Chords, and fet off round 
the Circle, you will make a Heptagon, as DE, 
EF, F G, &c. arc the Sides thereof; 

T$ 
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To make a Triangle in a Circle by the Line of 

Chords. 

Firft, Take the whole Length of your Line o£ 
Chords, or the Chord of 90 Degrees, with your 
CompaflTcs \ which Diftance upon the Circle fet off 
from CiS ^. Then take 50 Degrees from the Line 
of Chortfe^ and fet that from ^ to H. Draw the 
Line CH, which is one Side of the greatellTri* 
angle that can be made in that Circle. 
. Or you m^y make it by fetting off twice the Se- 
midiameter of the Circle -^ for 60 and 60 is lao, 
as well as 90 and 50. 

How to make a Line of Chords. 
Firft, Make a Quadrant^ or the fourth Part of a 




Cke* 
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Circle, as A, B, C :, divide the Arch thereof, vi:z. 
A, C, into 90 equal Parts-, which you may do by 
dividing it firft into three equal Parts, and every 
of thofe Divifions into three equal Parts more, and 
every of the kft Divifions into ten equal Parts. 

Secondly, Continue the Semidiameter BC to 
any convenient Length, as to D. Then fettinj^ 
one Foot of your CorapaiTes in C, let the other fell 
on 90, and defcribe the Arch 90, 90. Solikewife 
80, 80 ■, 70, 70;, and the reft, CD is the Line of 
Chords, and thefe Arches cutting it into unequal 
Parts, conftitute the true Divifions thereof, as you 
may fee by the Figure: You may, if you plcafe, 
draw Lines parallel to DC, as I have done here, 
for the better diftinguifiiing every tenth and fifth 
Figure. 

Of the ?rotraEiar. 

The Protraftor is an Inftrument with which, 
with more Eafe- and -Expedition you may lay 
down an Angle, than you can by the Line of 
Chords: Alfo when you have furveyed by the 
Needle, by placing the Diameter of the Protraftor 
upon a Meridian Line made upon your Paper, you 
readily, with a Needle upon the Arch of the Pro- 
traftor, prick off the true Situation of any Line 
from the Meridian without fcratching the Paper, 
as^ou muft do in theUfe of the Line of Chords. 
It IS made almofl like, and graduated together like 
the Brafs Limb of a Semicircle, performing the 
iame upon Paper, as your Inftrument did in the 
Field: See here the Figure of it. 

For 
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For the Ufe of the Protraftor, you muft have a 
fine Needle, fuch as Women few withal^ put in- 
to a fmall Handle of Wood, or Ivory, or the like, 
which is to put through the Centre of the Pro- 
trador to any Point afjigned upon the Paper, that . 
the Protraftor may turn round upon it. 



How to lay dawn an Angle ipith the VrotraEloTm 

If it were required by the Protractor to lay 
down an Angle of 30 Degrees, draw the Line 
AB, then take the Protraftor, and putting a Nee- 
dle through the Centre Point thereof, place the 
Nepdie in A, fo that the Centre of the Protrador 
may lie juft upon the End of the Line at A, move 
the Protrador about till you find the Diameter 
thereof lie upon the Line AB, then at 30 De- 

F J gree* 
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grees upon the Arch, with your Protrafting Nee- 
dle make a Mark upon the raper, as at C ^ draw 
the Line C A, which (hall make an Angle of go 
Degrees, w^. BAG. 

If you furvey according to Mr. NonvoocPs Way 
before fpoken of, it will be good to have the Arch 
of your Protrador divided accordingly, viz. into 
two Qjiadrants, or twice 90 Degrees* 

I nied fay no more of a Protrador, any ingeni- 
ous Man may eafily find the feveral Ufes thereof, 
it being, as^ it were, but only an Epitome of In* 
itruments. 
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How to take the Plot of a Field at one St a-- 
tion in any Place thereof from whence you 
may fee all the Angles by the Semicircle. 

ADmit ABCDEF to be a Field, of which 
you are to take the Plot : Firft fet your Se- 
micircle upon the Staff in 'any convenient Place, 
thereof, as at O, and caufe Marks to be fet up in . 
every Angle: Direft your Inftrument, xhtllawer-- 
de-Luce from you to any one Angle : as for Exam-- 
ple^ to A-, ancl efpying the Mark at A through the 
fixed Sights, there fcrew faft the Inflrument , then 




F4 
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turp the moveable Index about, (the Semicircle 
remaining immoveable) till through the Sights 
thereof you efpy the Mark at B. See what De- 
grees on the Brafs Limb are cut by the Index, 
which let be 80 ^ write that down in your Field- 
Book ; fp turn the Index round to evpry one of the 
other Angles, putting down in your Field-Book 
what Degrees the Index points to. As for Exam- 
ple, at C 107 Degrees, at D 185 : Mark that atD, 
the End of the Index will go off the Brafs Limb, 
arid the other End will com© on j you muft there- 
fore look for what Degree the Index cuts in the 
innermoft Circle of the Limb atE, 260^ at F 315 
Degrees. 

AH which you may note down in your Fie|d- 
Book thus : 



> 






A. 
oB. 
0C. 
©D. 
©E. 
F. 






•-1 
D 
(T) 

C/3 



n> 



00 . 00 . 

080 . 00 . 

107 . 00. 
185 . 00. 

260. 00. 
915 % 00. 



Q p 



3 

en 



8 

10 
II 
10 
12 

8 



9 



70 

00 
40 

50 

00 

78 






Secondly^ Ca,ufe the Diftance between your In- 
ftrument an4 every Angle to be mjafured : Thus, 
from G to A will be found to be 8 Chains 70 Links ^ 
from © to-B, 10 Ch^in? po. All which fet down 
in Order in your Field-Book, as you fee here above \ 
and then have you done what is neceflary to be done 
in that Field towards meafuring of it. Your next 
Work i§ to protract or ][ay: it* down upon Paper. 

M0W^ 
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How to ProtraB the former Qifefvations taken. 

jFirft draw a Line at adventure, A ^^j then take 
froin your Scale with your Compaffes, the firftDi- 
fiance jneafured, v/>;. from to A, 8 Chains,. 70' 
Links i and fetting one Foot in any convenient 
place of the Line, which may reprefent the place 
where the Inftrument flood, with the oTther make 
9 Mark upon the Line as at A, fo fliall A be the 
firft Angle, and e the place where the Inftrument 
flood. . / 

Secondly, Take a Protractor, and having laid 
tjie Center hereof exadly upon ©, and the Diame- 
ter or Meridian upon theLme A a, the Semicircle' 
q{ the Protraftor lying upwards. There hold it 
faft, and with your protracting Pen make a Mark 
upon the' Paper againft 80 deg. 107 deg. &c\ as you 
fjnd them in the Field-Book. Then for thofe De- 
grees thgt exceed 180, you muft turn theProtraft- 
or downward, keeping ftill the Centre upon 0, 
gnd placing again the Diameter upon /r A. Mark 
out by the mnermoft Circle of Divifions the reflof 
your Qbfervations 185, a 60, 315. Then applying 
a Scale to ©, and every one of the Marks, draw the 
prick'd Lines e B, eC, eD, eE, 0F. 

Thirdly, Take with your Compafles the Length 
of thp Line B, which you find by the Field-Book 
to be 10 Chains, which from fet off to B. The 
like do for 0C, D, and the reft. 

Laftly, Draw the Lines AB, BC, CD, &c. 
which will inclpfe a Figure exadly proportipnable 
tp thf Fi^ld b,cforc furveyed. 

How 
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How to take th^ Vlot of the fame Field at one 
, Station by the Plain Table. 

Place your Table with a Sheet of Paper upon it 
at e, and making a Mark upon the Paper that (hall 
fignify where the Inftrument ftands, lay your Index 
to the Mark, turning it about till you lee through 
tne Sights* the Mark at A j there holding it faft, 
draw the Line A 0. Turn the Index to B, keep- 
ing ftill upon the putt Mark at , and when you 
fee through the Sights, the Mark at B, draw the 
Line B©. Do thefame by all the reft of the 
Angles, and having meafured theDiftance between 
tl^e Inftrument apd each Angle, fet it off with 
your Scale and CompafTes from o^tcfA, from <^ to 
B, &c. making Marks wher^^ *upon the feveral 
Lines, the Diftances fall. .< ^ 

Laftly, Between thofe 'M^lks. draw Lines, as 
'AR,.BC, CD^ &c* and tTietyliave you the true 
Plot of the Fiel4 ready protraded to your Hand* 
This Inftrument is fo plam and eafy to be under- 
ftood, I ftiall give no more Examples of the Ufe 
of it. The greateft Inconveniency that attends it 
is, that when never fo little Rain or Dew falls, 
the Paper will be wet, and the Inftrument ufelefs. 

Uov^ tO' take the Plot of the fame Field at one Sta- 
tion by the Semicircle^ either with the Help of the' 
Needle and Limb both together^ or by the Help of 
the Needle only. • 

In the Beginning of this Chapter, I ftiewed yrfu 
how to take the Plot of a Field at one Station, by 

a the 
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the Semicircle, without . refped to the l^Ieedlc^ 
which is the beft way: But that I, may not leave 
you ignorant of any thing belonging to your In; 
ftrurrient, I fliall here (hew how to perform the 
fame with the Help of the Needle two way^: and 
firft with the Needle and Limb together, • 

Fix the Inftrument as before, in e, making the 
North Point of the Needle hang directly over the 
Flower-de-luce of the Card \ there fcrcw faft the 
Inftrument. Then turn the Index to all the Angles, 
noting down what Degrees are cut thereby at eve- 
ry Angle, as at A let be 2.5, at B 105, at C-i^a; 
and fo of the reft round the Field. And when you 
have meafured the Diftances, and are come to Pro- 
traction, you muft firft draw a Line crofs your Pa- 
per, calhng it a North and South Line, which re- 
prefents the Meridian Line of the Inftrument. Then 
applying the Protrador to. that Line, mark round 
the Degrees as they were obferved, ^i^s. 2$, 105, 
I32,d^c. and havingfetoffthe Diftances, and drawn 
the outward Lines all together, like what you were 
taught at the Beginning of the Chapter, you will 
find the Figure to be the fame as ther^. 

Now to perform this by the Needle only, is in a 

manner the fame as the former: For inftead of 

turning the Index about the Limb, and feeing 

what Degrees ^re cut thereby, here you muft turii 

the whole Inftrument about, and obferve at every 

Angle what Degrees upon the Card the Needle. 

han'gs over ^ which fet down and protrad as before. 

But here mmd, fome Cards are numbrcd from the 

North Ea^wards to, 20, 30, &c. to 360 deg. Some 

from the North- Weft ward, which are beft for this 

Ufe, Protra3»r5 beijig ro^de accordingly : Fo«r 

•when 
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when you turn your Inftrument to the Eafhrard, 
the Needle will hang over the Weftward Divifion, 
on the contrary, 

As for the Ufe of the Divifion of the Card into 
four <ipadrants, 'I (hall fpeak largely of by and 
by ■, therefore for the prefent beg your Patience. , . 

Hffce hy the Semicircle to take the Plot of it fields at 
one Station, in any Angle thereof, from whence 
the other Angles may he feen. 

Let A B C D tF G be' the Field, and F the An^lc 




It which you would tike your Obfervations. Ha^ 
. ving placed yout Semicircle at F, turn it about the 

I^srth^. 
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North Point of the Card from you, till thro^* the 
fixed Sights, (T^ote^ that I call them the fixed Sight? 
which are on the' fixed Diameter) you efpy the 
Mark at G. Then fctew faft the Inftrument -, whiclt 
done, move the Index, till through the Sights 
thereof you fee the Mark at A, and die Degrees ont 
the Limb there cut by it will be 20. Move again 
the Index to the Mark at B, where you will find it 
to cut 40 deg. Do the fame at C, and it cuts 60 deg. 
Likewife at D 77, and at E 100 deg. Note dpwrt 
all thefe Angles in your Field-Bpok: Nextmea- 
fure all the Lines, as from F to G 14 Chain, 60^ 
Links i from F to A 18 Chain, ao Links •, from^ F 
to B 16 Chain, 80 Links-, from F to C 21 Chain^ 
ato Links 5 from F to D 1 6 Chain, 9 5 Links -, from 
F to E 8 Chain, 50 Links j and then will your 
Field-Book ftand thus : 



> O 2 O 

3 f» 



a* S ff 3 



« a ^ 

G = 00 = 00 •:=: 14. = <S0* 



a ^ 

= 00^=1^ = 

A =20=00 = 18=20 
B =40 =00 = i(S =8a 
C. = 6o=oo = 2i =20 
D =77 =00 = 16 ?=pf 
E=iio=oo= 8=fo 

To protraEl the former Ohfervations. 

Draw a Line at adventure, as G^, upon any 
convenient place •, on which lay the Centre of your 
Protrador, as at F, keeping the Diameter thereof 
right upon the Line G^. Then make Marks round 
the Protraftor at every Angle, as you find theflfrin 
the Field-Book, w;5. againft 20, 40, 60, 77,and ibo i 

^ ■ • ■ • ■ ¥ • 
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irfiich done, take away the Protraftor, and apply- 
ing the Scale or Ruler to F, and -each of the Marks, 
<Jraw the Lines FA,FB, FC, FD, and FE. Then 
fctting off upon thefe Lines the true Diftances as 
you find then^in the Field-Book, as for the firft 
Line FG,. 1 4 Chain, 6o Links, from the fecond 
FA> 1 8 Chain, ao Links, &c^ make Marks where 
the End of thefe Diftanccs fell, which let be at 
0, A, B, C, dv, f 

LSaftly, Between thefe Marks, drawing the Lines 
GA, AB, 3.C; CD, DE, EF, FG, you will 
have compleated the Work. 
". When you furvey thus without the* Help of the 
Needle, you muft remember before you. come out 
of the Field to make the Meridian Line, that you 
may be able to make a Compafs ftiewing the true 
Situation of the Land, in refpeft of the four Quar- 
ters of the Heavens ^ I mean Eaji^ Wejl^ North' znd 
South: Which thus you may do: 

•The Inftrument ftill /landing at F, turn it about 
till the Needle lies diredly over the Flower-de-luce 
of the Card ; there fcrew it faft. Then turh the 
moveable Index^ till through the Sights you efpy 
any one Angler 

As for Example : Let be D : Note then what 
Degrees upon the Limb are cut by the Index, which 
let be lo deg. Mark this down in your Field-Book, 
apd when you have protraded as before direded, 
lay the Centre of your Protrador upon any place 
of the Line F D, as at O, turning the Protrador a- 
bout till to lo deg. lie diredlv upon the Liiie FD. 
Then againft the End of the Diameter of the Pro- 
trador make a Mark as at N, and draw the Line 
^O^ which is a Meridian, or North and South Li ne^ 
by which you may make a Com^afe* Note, 
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Vote^ That you may as well take the Plot of a 
Field at one Station, ftanding in any Side thereof 
as in an Angle: For if you had fet your Inftru- 
ment in a^ the Work would be the fame. I (hall 
forbear therefore (as much as I may) Tautologies. 

How to take the Plot of a Field at txQO Stations^ 
provided from either Station j^ou may fee every 
Angle^ and meafufing only thejiationary T>iftance. 

Let CDEFGH >^ fuppofed a Field to be 
meafiired at two Stations : Firft, when you come 
into the Field, majte cboice of two Places for your 
Stations, which let be as far afunder as the Field 
will conveniently iadmif ofj alTp take care that if 
the ftationary Diftance were xontinued, it wotild 
not touch any Angle of the Field-, then fetting 
the Semicircle it A, the firft Station, turn it a- 
bout, the North Point from you, till through the 
fixed Sights you efpy tlye Mark at your fecond 
Station, which admit to he at>B^ there fcrew faft 
the Inftrumetit -, then turn the moi/eaibfle Index to 
every feveral Angle- Tound the ""whole Field, and 
.. >-. *v -fee 
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fee whut Degtees are eut thefety at efery Angle, 
which note down in your Field-Book, as foUoweth i 

AnglcJ 
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Angles. Degr. Min^ 
C— — 24 30 



p. ■ ■ » 97— ——00 

E — '• 225 ^00 

F 2 83 30 

G 325- 00 

H " '346 — 



Firrt Stitiodi 



Secondly, Meafure the Difianee between thS 
two Statioiis, which let be 20 Chains, and fet if 
down ill the Field-Book. 

Stationary Dijlance 7o Chains^ oo Links. 

Thirdly, Placing the Inftrutnent at B, the ft- 
fcond Station, look backwards through the fixed 
Sights to the firft Station at A, (I mean by look- 
ing backward, that the South Part of the Infl;ru- 
ment be towards A) and having efpied the Mark, 
at A, make faft the Inftrument, and moving the 
Index as you did at the firft Station to each Angle^ 
fee what Degrees are cut by the Index, and note 
them down as followeth •, and then have you done, 
Imlefs you Will take a Meridian Line before you 
move the Inrtrument , which you were taught ttf 
do a little before. 

Angles. Degr, Min* . 

D- ' '149 00 

t 1^^, 00 '^^^ Second Station/ 

C- ■ xyo CO 

H ^• - ' ■ ■ 323" " 06 

Ho'^ 
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Hotv to VrotraEi or lay down upon Thayer thefe fol- 
lowing Ohfervatiom. 

Firft, Draw a Line crofs your Paper at pleafure, 
as the Line IK-, then take from off the Scale the 
flationary Diftance xo Chains, and fet it upon that 
Line, as from A to B, fo will A reprefent the firfl 
Station, B the fecond. 

Secondly, Apply the Centre of your Protraftor 
to the Point A, and the Diameter lying ftrait up- 
on the Line B K ; mark out round it the Angles, 
as you find them in the Field-Book, and through 
thofe Maiks from A draw Lines of a convenient 
Length. 

Thirdly, Move your Protraftor to the fecond 
Station B •, and there mark out your Angles, and 
draw Lines, ,as before at the firft Station. 

Laftly, The Places where the Lines of the firft 
Station, -and the Lines of the fecond interfed each 
other, are the Angles of the Field : As for Ex- 
ample-, 

At the firft Station th$ Angle C was 24 Degrees 
go Minutes, through thofe Degrees I draw the Line 
AC. At the fecond Station C was 84 Degrees: 
accordingly from the fecond Station I draw the 
Line 62^ now, -I fay, where thefe two Lines cut 
. each other, as they do at C, there is one Angle of 
the Field. So likewife of D£, and the reft of the 
Angles^ if therefore between thefe Interfedions 
you draw ftraif Lines, as CD, DE, EF, &c. 
you will have a true Figure of the Field. 

This may as well be done by taking two Angles 
for jour Stations, andmeafurihg the Line between 

2 them, 
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them, as C and D-, from whence you might as 
well have feen all the Angles, and confequently as 
well have performed the Work. 

Hovo to take the Plot of a Field at two Stations^ 
when the field isfo irregular^ that from one Sta- 
tionyou cannot fee all the Angles. 




Q i 



Let 



86 Divers Ways to take the Plots of Fields. 

l^ote. In the foregoing Figure you might as well 
have had your Stations in two convenient Angles, 
a^' D and K and have wrought as you were taught 
concerning Fig. 2 • the Work would have been the 
fame. 

Ho7v to taie the Vlot of a Field at one Station in 
an Angle (^fo that from that Angle you may fee 
aU the other Angles^ by meafuring round about 
the faid Field. 

ABCDE is the Field, and A the Angle ap- 
pointed for the Station ^ place your Semicircle in 
As and direft the Diameter thereof, till through 
the fixed Sights you. fee the Mark at B •, then 
fcrew it faft, and turn the Index tp *C, oJ)ferving 
what Degrees are there cut upon the Limb •, which 
let be 68 Degrees : turn it farther, till you efpy 
D, and note down the Degrees there cut, viz. 76 




Degrees ^ 
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Degrees; do the like at E, and the Index will 
cut 124 Degrees: T^his done, meafure .round the 
Field, rioting down the Length of the Side-lines 
between Angle and Angle, as from A to B, 14 Chains 
00 Links \ from B to C, 15 Chains 00 Links ^ 
from C to D, 7 Chains co Links •, from D to E, 
14 Chains 40 Links \ and from E to A, 14 Chains 
OS Links. 

Then will your Field-Book be as hereunder. 

> o s r- Q r 

OP 03 o g- *^ 2- 






C 68 . 00 AB 14 . CO 

D 76 . CO BC 15 . 00 

E— — 124 . 00 CD-^ — 07 . CO 

DE 14 . 40 

EA -14 . 05 

To protraft which, draw the Line A B at adven- 
ture \ and applying the Centre of the Protrador to 
A, (the Diameter lying upon the Line AB, and 
the Semicircle of it upwards) prick off the Angle, 
as againft 68 : 76 : and 124: make Marks, through 
which Marks draw the Lines AC, A D, A E, lonj 
enough be fure \ then take in with yfiur ConipatTcs, 
from off the Scale, the Length of the Line A B, 
viz>. 14 Chains, and fetting one FovOt of theCom- 
paiTes in A, with the other. crofs the Line, as atB ^ 
alfo for BC take in 15' Chains, and fetting one 
Foot in B, with the other crofs the Line AC, which 
will fall to be at C;^ for the Line CD take in 7 
Chains, and fetting one Foot in C, crofs the Line 
AD, vit. at Dj then for DE, take in 14 Chain •; 

G 4 . 40 
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40 Links, and fetting one Foot of the CompafTes 
in D E, with the other crofs the Line A E. which 
will fall at E. Laftly, for E A take 14 Chains % 
Links with your CompaiTes, and fetting one Point 
in E, fee if the other fall exadly upon A \ if it 
does, you have done the Work true^ if not, you 
have erred-, between the Crofles or Interfeftions, 
draw ftrait Lines, which (hall be the Bounds of 
the Field, viz. AB,BC, CD, DE,EA. 

Jlow to take the Plot of* the foregoing Tield^ hy 
meafuring one Line only^ and taking Obfervati- 
ons at every Angle. 

Begin as you have been juft before taught, till 
you have taken the Angles CDE, viz. 68/ y 6^ 
and 124 Degrees ^ then leaving a good Mark at A, 
which rnay be feen all round the Field, go to B, 
meafuring as you go the Diftances from A to B, 
which is all the Lines you need to meafure ^ and 
planting your Semicircle at B, direct: the South 
Part thereof toward A, until through the back 
fixed Sights you fee the Mark at A ;, there making 
it faft, turn the Index about till you efpy C, and 
note down the. Degrees there cut, which let be 
1^9 Degrees •, move your Inftrument to C, and 
ftill keeping the South Part of the Diameter to A, 
turn the Index to D, where it will cut 20 Degrees ^ 
then remove to D, and efpying A through the 
Back-Sights, turn the Index to E, where it will 
cut 135 Degree^ J^ote all this in your Field- 
Book% 



Apslea 
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{Angles taken atl ^Angles round V 

the firji StationJ T the Field, y ' 

C— 68) B . 129^ 

D — 76?Degrees. C. lof Degrees. . 

£—1x4) D. i35>| 

Line A B : 1 4 Chains. 

To protraft this, you muft work as you were' 
taught concerning the foregoing Figure, until you 
have drawn the Lines A B, A C, A D, A E, and fet 
off the Line A B, 1 4 Chains ^ then laying the Cen- 
tre of jour Protraftor to B, and the Sogth-end of 
the Diameter (or that marked with 180 Degrees) 
towards A, make a Mark againft 129 Degrees, and 
throu^ that Mark from B, draw the Line B C, 
till itinterfed: the Line AC, which it will do at 

C. Lay alfo the Centre of the Protrador upon C^ 
the Diameter thereof upon AC-, and againft 20 
Degrees make a Mark, through which from C draw 
the Line C D, till it interfed: the Line A D, which 
it will doatD. laftly, place your Protraftor at 

D, the Diameter thereof upon the Line DA, and 
make a Mark againft 135 Degrees ; through which 
Mark draw the Line DE, until it inter fed the 
Line A E at E ^ alfo drawing the Line E A, you 
have done. 

This may be done otherwife thus : After you 
have, ftanding at A, taken the feveral Angles, and 
meafured the Diftance AB, you may only take 
the Quantity of the bounding Angles, without re- 
fped to A 5 as the Angle at B is 5 1 Degrees, at C 
(an outward Angle, which in your Field-Book you 
ftiould diftinguilh with a Mark. T) 138, andfo of 
the reft.^ And when you come to Plot, having 
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fbuod the Place, for B, there make an Angle of 5 x 
Degrees, drawing the Line till it interfea A C, 

You may alfo furv^y a Field after this manner, 
by fetting up a Mark in the middle thereof, and 
meafuring from that to any one Angle; alfo in the 
Obfervations round the Field, having refped to 
that Mark, as you had here to the Angle A. 
, It is too tedious to give Examples of all the Va- 
rieties*, befides, it would rather puzzle than in- 
ftruft a Neophyte. 

"How to take the Plot of a large Field or Wood, hj 
meafurif^ round the fame^ and taking Obferva- 
tions at every Angle thereof by the Semicircle. 




Suppofe 
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Suppofe ABGDEFG to be a Wood, through 
which you cannot fee to take the Angks, as before 
direded, but muft be forced to go round the fame ^ 
firft plant the Semicircle at A, and turn the North- 
end of thePiametcr about, till through the fixed 
Sights you fee the Mark at B ; then move round 
the Index, till through the Sights thereof you 
efpy G, the Index there cutting upon the Limb 
1 46 Degrees. 

Q. Remove to B-, and as you go, meafure the 
Diftance AB, viz. 23 Chains, 40 Links ^ and 
planting the Inftrument at B, direft the North-end 
of the Diameter to C, and turn the Index round 
to A, it then pointing to 76 Degrees. 

9. Remove to C, meafuring the Line as you go, 
and fetting your Inftrument at C, dired the North- 
end of the«nxed Diameter to D, and turn the In- 
dex till you efpy B, and the Index then cutting 
205 Degrees-, which, becaufe it is an outward 
Angle, you may mark thus 7 in your Fi eld-Book. 

4* Remove to D, and meafure as you go •, then 
placing the Inftrument at D, turn the North-end of 
the Diameter to E, and the Index to C, theQ;jan- 
tity of the Angle will be 84 Degrees. 

And thus you muft do at ev^ry Angle round the 
Field, as at E, you will find the Qjiantity of that 
Angle to be 142 Degrees, F 1 37, G 110: But there 
.is no need for your taking the laft Angle, nor yet 
meafuring the two laft Sides, unlefs it be to prove 
the Truth of your Work;^ which is indeed con- 
venient. When you have thus gone round the 
Field, you will find your Field-Book to be as fol- 
lowcth : 

Angles 
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Deg. Min. Ch. Link. 

A . 146 . oo AB . 25 . 40 

B • t6 . 00 BC • 15 . 20 

C • 205 • 007 CD . 17 . 90 

P . 84 . 00 DE . 20* . 60 

E . 142 . 00 EF . 18 . 85 

F . 137 . 00 FG . 13 . 60 

G . no • 00 GA . 19 . 28 

To protraft this, draw a dark Line at adventure^ 
as A B •, upon which fet off the Diftance, as you fee 
in your Field-Book, 2 3 Chains, 40 Links, from A 
to 65 then laying the Centre of yeur Protraftor . 
lapon A, and the Diameter upon the Line A B, the 
North-end, or that of co Degrees towards B \ on the 
outfide of the Limb make a Mark againft 146 De- 
grees, thro' which Mark from A draw the Line AG, 
fo have you the firft Angle and tirfl: Diftance. 

2. Place the Centre of the Protraftor upon B, and 
turn it about till 76 Degrees lies upon the Line AB^ 
there hold it faft, and againft the North-end of the 
Diameter make a Mark, thro' which draw a Line, 
and fet off the Diftance BC, 1 5 Chains, 20 Links* 

3* Apply the Centre of the Protractor toC, (the 
Semicircle thereof outward, becaufe you fee by the 
Field-Book it is an outward Angle) and turn it about 
till 205 Degrees lie upon the Line C B \ then againft 
the Upper or South-end of the Diameter make a 
Mark, through which draw a Line, and fet off 17 
Chains, go Liol^s from C t9 D\ 4* Put 
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. 4. Pat the Centre of the Protractor to D, and 
make 84 Degrees thereof lie upon the Line CD; 
then making a Mark at the End of the Diameter, I 

or o Jeg. through that Mark draw a Line, and 
fet off 20 Chains, 60 Links, viz.. D E. j 

5. Move the Protrador to E, and make 142 deg, 
to lie upon the Line E D. Then at the End of the I 
,Protra£lor make a Mark as before, and fetting off the i 
Diftance 18 Chains, 85 Links, draw the Line EF. 

6. Lay the Centre of the Protractor upon F, and 
making 137 ^^^. lie upon the Line EF;, againftthe I 
End of the Diameter make a Mark, thro' which | 
draw the Line FG, which will interfect the Line 1 
AG at G : So have you a true Copy of the Field 
or Wood. But you may, if you think fit to prove 
your Work, fet off the Diftancefrom F to G j and 
at G apply your Protraflor, making 1 10 ^(?^. there- 
of to lie upon the Line F G. Then if the End of 
the Diameter point direclly to A, and the Diftance 
be 90 Chain, 28 Links, you may be fure you have 
done your Work true. 

Whereas I bid you put the North-end of the In- 
.firument and of the Protractor tbwards B, it was 
chiefly to (hew you the Variety of Work by one In- 
ftrument^ for in the Figure before this, I direded 
you to do it the contrary way ;, and in this Figure, 
if you had turned the South-end of the Inftrument 
to G, and with the Index hid taken B, and fo of 
the reft, the Work would have been the fame ^re- 
membring ftill to ufe the Protractor the fame way 
as you did your Inftrument in the Field. 

Alfo if you had been to have furve^'ed thisFi^eld 
or Wood by the Help of the Needle ■, after you had 
planted the Semicircle at A, and polited it, fo 
^ . 3 '^•as. 



L 
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that the Needle might hang direflly over the flow- 
er-de-hice in the Card, you fhould have turned the 
Index to B, and put down in your Field-Book what 
Degrees upon the Brafs Limb had then been cut 
thereby, which let be 20. Then moving your In- 
ftruraent to B, make the Needle hang over the 
Flower-de-luce, and turn the Index to C, and note 
down what Degrees are there cut. So do by all the 
reft of the Angles. And when you come to pro- 
ttact, you mufl: draw Lines parallel to one another 
crofs tlie Paper, not farther diftant than the Breadth 
of the Parallelogram of your Protractor-, which 
fliall be Meridian Lines, marking one of them at 
one End N for the North, and at the other S for 
South. This done, chufe any Place which you 
fliall think moft convenient upon one of the Meri- 
dian Lines for your firft Angle at Aj and laying 
the Diameter of your Protraftor upon that Line, 
againfl 20 deg. make a Mark \ through which draw 
a Line, and upon it fet off the Diftance from A to 
B. ■ 

In like manner proceed with the other Angles 

and Lines, at every Angle laying your Protraftor 

parallel to a North and South Line^ which you 

may do by the Figures graduated thereon, at ei- 

. ther End alike. 

Whenyou have furveyed after this manner, how to 
know before you go out of the Fields whether you 
' have wrought true or not. 

Add the Sum of your Angles together, as in the 
Example of the precedent Wood, and they make 
_poo. Multiply 180 by a NumtKr l?fs by two than 

the 
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the Number of Angles^ and if the Produft be 
equal to the Sum of the Quantity of all the a!Vn- 
gles, then have you ^rrought true. Tljere ;s!7ere 
(even Angles in that Wood, therefore multiply 
180 by 5, and the Produd is 900. 

If you furvey, by taking the.Qiiantity of every 
Angle, and if all be inward Angles, you muft 
work as before. But if one or mpr-e be outward 
Angles, you muft fubtraft thejmout of 180 deg. 
and add the Remainder only to the reft of the An- 
gles. And when you multiply jgo by a Sum lefe 
by a than the Nufnber of your Angles, yoii are 
not to account the outward Angl^ into the Num- 
ber. .Thus, in the precedent Example, I find.one 
outward Angle, rte. C 205 ^ the Quantity of 
which, if it had been taken, would have been but 
155 del. That taken from 180 d^g. there remains 
05-, wnich I add to the other Angles, and they 
make then in all 720. Now becaufe C was an out- 
ward Angle, I take no notice of it-, but fee how 
many other Angles I have, and I find 6 : a Num- 
ber lefs by two than 6, is 4' •, by which I multiply 
180, and the Produft is 720, as before. 

DireElions to me a fur e parallel to a Hedge^ (when 
you cannot go in the* Hedge itfelf) ^ and alfo^ 
in fuch Cafe^ how to take your Angles. 

It is impoffible for you, when you have a Hedge 
to meafurc, to go at top of the Hedge itfelf;^ but 
if you go parallel thereto, either .within or with- 
out, and make your Parallel-line of the fame Length 
as the Line of your Hedge, your Work will b^ the 

iamct 
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lame. Thus, if A B was a buftiy Hedge, to which 

■■ A L- ; B 



6.- 



you could not conveniently come nigher to plant 
your Inftrumcnt than •, let him that goes to fet 
up your Mark at B, take before he goes the Diftance 
A Ov which he may do readily with a Wand or 
Rod 5 and at B let nim fet off the fame Diftance 
agaiil, as to 4-,^ Where let th6 Mark be placed fot 
your Obfervationj and when the Chain bears, 
meafure the Dkbnce + i be fure they have re-« 
Tpefl: to the Hedge AB, fo as that they make © + 
equal to A B, ot of the &me Length. 

But to make this more plaifi: Suppofe ABC tor 
be a Field ^ and for the Buffies, you cannot come' 
nigher than o to plant your Inftrument^ Let him 




that lets up the Marks take the Difltance between the 
Inftrument 0, and the Hedge AB ^ which diftance let 
him fet off again nigh B, and fet up his Mark at D ^ 

liW 
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like wife let him take the Diflance betvO^cen G and 
the Hedge AC, and accordingly fet up his Mark 
at E. Then taking the Angle ^ E, it will be the 
fame as the Angle BAG: So do for the reft of the 
Angles. Bift when the Lines are hieafured, they 
muft be meafured of the fame Length as the out- 
fide Lines, as the Line'O ^meafured from^ tof, 
&c. The beft wiy therefore is for them that 
meafure the Lines, to go round the Field on the 
Outfide thereof, although the Angles be taken 
within. 

How to take the Plot of a Field or Wood^ hy obser- 
ving near every An^e^ and meafuring the Diflance 
between the Marks of Obfervation^ by takings 
in every Line^ two Off-fets to the Hedge. 

Let A, B, C, D be a Wood or Field, to be thus 
meafured. -Caufe your Afliftants to fet up Marks in 




every Anglethereof,notregardingtheDiflance from 
theHcdffcs, fonwch as the CDnvenience for plant- 

H ^^'^ 
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ing the Inilrunient, fo as, you may fee from one 
IVjavk to another. Then beginning at O intake the 
Qiaantity of that Angle, and mcafure the-Diflancc 
i,Q. But before you begin to mcafure the Line, 
taVc the OfF-fet-to the Hedge, viz. the Diftance © 
e-^ and in taking of it, you muft make that little 
Line O e perpendicular to i, 2 , which is eafily 
done, when your Inftrument flands with the fixed 
Sights towards 2, by turning the moveable Index 
till it lie upon 90 Je^- which then will direft to 
what Place of the Hedge to nieafure, as ^, that 
little.Line O e^ fet down in your Field-Book under 
Title 0^-y^(. So likewife when. you come to 2, 
meafure* there the OfF-fet again, viz. Of. Then 
taking the Angle at 2, meafurethe Line 2, 3, and 
the OfF-fets 2|, ^h. The like do by all the reft 
of the Lines and Angles in the Field, how many 
foever they lie. And when you come to lay this 
down upon Paper •, firft, as you ha?ve been taught 
before, protrad the Figures i, 2, 3, 4,. That done, 
fet off your OfF-fets as you find them in the Field- 
Book, vizi O ^, and Of, perpendicular to the Line 
I, 2 j alfo 0^, ib, perpendicular to the Line 2, 3, 
makmg Marks at e^fyg, h^ and the reft •, through 
which draw Lines that fhall interfeft each other at 
the true Angles, and defcribe the true Bound- 
Lines of the Field or Wood. 

In working after this manner, obfervc thefe two 
Things : Firft, If the Wood be fo thick, that you 
cannot go on .the Infide thereof, you may, after 
the fame manner, as well perform the Work by 
going on the Outfide round the Wood. 

Secondly, If the Lines are fo long, that yoM 
cannot fee from Angle to Angle, aufe your Afliftant 

to 
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to fct i*p a Nkrk I0 far from you as you can conr 
veMentfy fee it, as at n. Meafurc the Diftance 
©»i ifc^ aujd take the .Off-fet from n to the'Hedge* 
nwn at n turn thelSxed Sights of the Inftrument 
to o t,, ami 1^ that Diredion proceed on the Line 
tifl you^^ cofne to an Angle. 

■ 

ThiSi Wajt (^ SfMTVisyifig k much eafier done ^though I 
cannot Jay tfUeiy by taking only a ffreat Square 
in the Beld'^from the Sides of whia> the Off-fets 
one taken. 

I have drawn this following^ Figure fo, that at 
once you mav fee all the Variety of this way of 
Working. The feeft Way indeed is to contrive 




your Square fo, that, if poffible, you may from 
the Sides thereof go upon a perpendicular Line to 
iny of the Angles. But if that cannot be; then 

Ha ijcrijea- 
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perpendicular Lines to the Sides may do as well, 
as you fee here, i, 5, 7, 6, to be. 'I'o begin there- 
fore, plant your Semicircle, in any convenient 
Place -of the Field, for taking a large Square as at 
J ^ and laying the moveable Index upon <^o deg* 
look through the Sights, and caufe a Mark to be 
fet up in that Line, as at 4 : Looking alfo through 
the fixed Sights, caufc another Mark to be fet up, 
as at 2. Meafure out from your Inftruments to- 
wards either of thefe Marks, any Number of 
Chains, as from 1 to 2, 12 Chains^ from 2 to 4, 
12 Chains. But as you meafure, remember to take 
thcOff-fets in a perpendicular Line to every Angle 
or Side, if there be occafion, as here 7, which is 
I Chain, 50 Links:, from my Stations I take an 
Off-fet to a (i(3e of the Hedge, and put it down ac- 
cordingly 5 Chains, 40 Links. So at 8 I take an 
Off-fet to an Angle, via. 8 B, 6 Chains; which 
Off-fet is 3t the End of 8 Chains, 50 Links in my 
firft Line. Then feeing in that Line there is no 
more occafion of Off-fets, I meafure on to 2, ma- . 
kingtheLine i, 2, 12 Chains. Then planting my 
Inflrument at 2,1 dired the fixed Sights to my firft 
Station, and laying the Index upon 90 deg. I caufe 
a Mark to be fet up, fo as that I may fee it through 
the Sights;, and upon that Line, as I meafure out 
12 Chains, I take the Off-fets C 9, D 1.0. In like 
manner you mull do for the other Angle, Lines, 
and Off-fets. 

And when you have thus laid out your Square, 
and taken all your Off-fets, you will find in your 
Field-Book fuch Msmorandunn as thefe, to help 
you to protrad. 

The { 
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The Angles 4 Right Angles. 

The Sides 1 2 Chains^ 00 Links each. 

I went round cum Sole^ or the Hedges being on 
my Left-hand. 

.In the firft f i 50 OfF-fettoaSide-Line5 40 
Line, at 1 8 30 OfF-fet to an Angle 6 00 

InthefecondJ 3 50 OfF-fet to an Angle 6 co 
Line, at lio 70 OfF-fet to an Angle 5 50 



»iri- 



^"Li«faf{'° 00 OfF-fet to an Angle 5 3P 

. C« L. • C* L» 

ini.k*f«^irfi,^ 4 30 OfF-fet to an Angle 440 

ifn. V^ ^ 2 ^^ OfF-fet to an Anile T ?o 

l-me, at ^ ^^ g^ Qg._fgj, ^^ ^ 3^^^ ^ ^^ 



Now to lay down upon Paper the foregoing Work, 
make firfl a fquare Figure, whofe Side may be 12 
Chains, as i, a, 3, 4, Then confidering you went 
with the Sun, takei 1,2 for the firfl Line 1 and taking 
from your 

Line from 

« * * 



with the Sun, takei 1,2 for the firfl Line ^ and taking 
from your Scale i Chain, 50 Links, fet it upon the 
Line from i to 7 : at 7 raife a PerpendicTular, as 7, 6, 
making it according to your Field- Book, 5 Chains, 
40 Links long. Alfo for the fecond OfF-fet upon the 

H 3 . . fame 
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fame Line, take from your Scale of equal Parts 8 
Chains, 30 Links, which fet upon the Line from 
I to 8, and upon 8 make the perpendicular Line 
S B, 6 Chains in length. 

For the Off-fets of the fecond Line, take 5 Chains, 
50 Links from the Scale, and fet it from 2 to 9 ■ at 
9 make a perpendicular Line 6 Chains long, viz. 
9 C: Alfoforthe fecond Off- fet of the fame Line, 
take 10 Chains, 70 Links, and fet it from 2 to 10; 
at 10 make the Perpendicular 10 D, 5 Chains, 50 
Links in length. 

For the Off-fets of the third Line, take from 
your Scale ro Chains, and fet it up frcan g to 1 1 •, 
and at 1 1 make the Perpendicular 1 1 E, 5 Chains, 
50 Links long. 

For ;he Off fets of the fourth Line, take from 
your Scale 4 Chains, 50 Links, and fet it from 4 
to 13 ■, and at 12 make the Perpendicular la F, 4 
Chains, 40 Links long. Alfo take 6 Chafes,* 70 
Links, and fet it from 4 to 13; and at 13 make 
the Perpendicular 13 G, 1 Chain, 50 Links long. 

LaJllj>,Ta.ke loChains, 8oLinks,andfetitfrom 
4.to I i and at I, make the Perpendicular i, 5, 
3 Chains, 20 Links long. 

Then have you no more to do, but through the 
Ends of thefe Perpendiculars to draw the Bound- 
ing-lines, remembring to make Angles where the 
Field-Book mentions Angles ■, and where it men- 
.tions Side-lines, there to continue fuch Side-lines 
till they meet in an Angle. 

Although I mention a Square; yet ytju are not 
bound to that Figure;, for you may wirii the fame 
Succefs ufe a Parallelogram, Triangle, or atiy other 
Figure. Nor are you bound to take tlie. Off'fets in 

perpen- 



J 
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perpendicular Lines, although it be the beft way •, 
for you hiay take the Angles with the Index frofai 
any Part of the Line. 

This Way was chiefly intended forfuch as were 
not provided with Inftruments,. for inftead of the 
Semicircle with a plain Crois only^ you may lay 
out a Square, the reft of the Work being done with 
a Chain. 

.Hoxv by the tielp of the Iseedle to take the Plot of a 
targe Wood by going round the fame^ Und making 
nfe of that Divijldn df the Card that is nwnbred 
ipithfour 90^ 0r Quadrants. 

Let A B C D E reprefent a Wood ; fet your In- 
ftrilmfent at A, and turn It about till through the 
fixed feiihts.you fefpy B, then fee what Degrees in 
the Oivifion before fpoken of, the Needle cuts^ 
which \€t b* l4 ^ W, meafurc AB 27 Chains, 70 
Lirtlt*-, then fetting the Inftrument a< B, direct 
the Sights to C, and' fee what then the Needle cuts, 
which let be N 74 E •, meafure BC 39 Chains, 50 • 
Lirtks •, in like manner meafure every Line, and 
take every Angle, and then your Field-Book will 
ftand thus, as falloweth hereunder. 



H 4 Lines 
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To lay down which upon Paper, draw parallel 
Lines through your Paper, which (hall r'cprefent 
Meridians, or Noith and Sourh Lines, as the Lines 
NS NS^ then applyini? the Protrador (which 
IhouJd be graduated accordingly with twice 90 De- 
gree, beginning at each end of the Diameter, and 
meeting in the middle of the Arch) to any conve- 
nient Place of one of the Lines as to A, lay the 
Meridian Line of the Protrador to the Meridian 
Line on the Paper, and againft 7 deg, makea Mark, 
through which draw a Line, and fet off thereon the 
Diftance AB 28 Chains, 20 Links. Secondly^ Ap- 
ply the Centre of the Protractor to B, and (turn- 
ing the Semicircle thereof the other way, becaufe 
you fee the Courfe tends to the Eaftward) make 
the Diameter thereof lie parallel to the Meridian 
Lines on the Paper, (which you may do by the 
Figures at the Ends of the ParalleJograni) and a- 
gainft 74 Degrees make a Mark, aftd fet off 59 
Chains, fo Links, and draw the JLi"e BC-, the 
like do by the other Lines and Angles, until you 
come round to the Place where you began. 

This is the n\ofl: ufual Way of plotting Obferva- 
tions taken after this manner, and ufed by moft 
Surveyors in America, where they lay out very 
large Trads of Land: But there is another Way, 
though more tedious, yet furer; (I think hrft 
made publick by Mr, Norwood^ whereby you 
may know before you come out of the Field, whe- 

■ ther you have- taken your Angles, and meafured 
B- the Lines truly or not^ and is as followeth: 
B When you have furveyed the Ground as abo' 
H direded, and find your Field-Book to ftand as t 
H forc^ caft up what Northing, Southing, Eaftifis 

■ ' I Weft- 
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Weflins. every Line makes ;, that is to fay, How 
hx at the End of every Line you have altered your 
Meridian, and what Diftance upon a Meridian 
Line you have made. As 'for Example : Suppofe 
A B was the Side of a Field meafured to be 20 
Chains, NS a Meridian Line, the Angle CAB 




North 20 deg. Eaft. The Bufinefs is to find the 
Length of the Line AC, which is called the North- 
ing, or the Difference of Latitude-, alfothe Length 
of the Line CB, which is called the Eafting, oc 
Difference of Longitude ; which you may do in- 
differently trCie by laying them down thus upon 
Paper. But pgffing this and the Gunterh Scale, 
the only way is by the Tables of Sines and Loga- 
rithms, where the Proportion is this : 

AsRadiusorSineof ^oDegreeSj, viz. the right 
Angle C is to the Logarithm of the Line A B ao 
Chains j 

So is the Sine of the Angle C A B 2 o Degrees to 
the Difference of Longitude CK 6 Chains, 80 
Links. 

Secondly, To find the Difference of Latitudes, 
or the Line AC, fay, 

As Radius is to the Logarithm of the Line AB , 
ao Chains, fo is the Sine Complement of the Angle 
at A to the Logarithm of the Line AC 18 Chains, 
80 Links. 

Ex/tmple 



i>vdefs Witp to tu%e the Pkti ofFkld^. to'j 

Example of the fotegotng^ figure. 

Ift the ^precedent Figure, I find in my Field- 
Bbok the Btft Lififc to ruft N. W. 7 Degrees, ad 
Chains, do Links y now to find what Nc^tthin^ 
and v^hfcit W^efling is here made, I fay thus t 
As Radius ^ . 1 0,000006 

Is to the Logarithm of the Liile 2 87 ^ ' 

Chains, ao Link*, ' S ^'45o24!^ 

So is the Sine of the Angle from the? ^ ^ 
Mmdran, w%. 7 Degrees, / J 9t^B58p4 

To the Logarithm of die WfeftiiK 5l*>, « ^^ 
Ofetins, 43 Links, ^ ^|io,53^i4^ 

" ' . . ' ^ ,. 

Again, . .- 

As Radius ^ to^ooodo 

fetaothe Ldgarithtn 28 Chains, ;i o Liihks 1,4501349 
?o is the Sine Qkmplenient of 7 Degree* 9^99 6'Ht 

I ; 

Atjd having thus fHln'd the Northing and WefE- 
ing of that Liil^, I put it down in the Field'fiook 
«l5ainft the Line under the proper Titles N. W. id 
like manner I find the Latitude atid Longitude of 
all Ac reft ^ and having fct them down, dicFieid*- 
Book iliill appear thus ; 



• , ' J ' 
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This done, add the Northiftgs together, alfo all 
the Southings, and fee if they agree ^ alfo all the 
Eaftings and Weftings •, and if they agree likdwife, 
then you may be fufe you have wrought truly, 
oAerwife not. ' Thus in this Example the Sum of 
the Northings is 45 Chains, 41 Links ;, fo likewife 
is the Sum of the Southings^ alfo the Sura of the 
Eaifings is 49 Ghains, 92 Links, fo is the Sum of 
the Weftings: therefore, I fay, 1 have furveyed that 
jPiece of Landttue.; ; 

Btit becaufe this Way of cafting up the North- 
ing, Southing, Eaftingor^Wefting of every Line, 
riiay feem tedious and troublefome toyou •, I have, 
at the End of this Book, made a Table, wherein 
by Jnfpeftion only, you may find the Longitude 
and Latitude of: every Line, what Quantity of 
Degrees foever iris fituated from the' Meridian. 

Another Way of plotting the ibregoing Piece of 
Ground according to the Table in the Field-Book 
of N S, E W, is as foUoweth : 



Draw 
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Draw a Line at adventure, as the Line n A S 
for a Meridian Line \ then beginning in any place 





of that Line, as at A, fet off the Northing of the 
firft Line, as from A to i, vi^. 27 Chains, 99 
Links \ then taking with yourX^^ompaffes the Wett- 
ings of the lame Line, viz>. 5 Chains,. 45 Links j 
fet one Foot in O i, and with the other make the 
Arch aa\ next take the length of your firft Line, 
as you find it in the Field-Book, w& 28 Chains, 
ao Links ^ and fetting one Foot of the ConjpaiTes 



;i^^ 



I 



t 
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in A, with the other crofs the former Arch a a 
with another, viiz. B *, and in the Interfedion of 
thofe Arches, vi^. at B, is your fecond Angle. 

Then through B draw another North and South 
Line parallel to the firft, as nBS is .parallel to 
N A S •, and taking with your Compafles the North- 
ing of the fecond Line, viz. lo Chains, 89 Links, 
fet it up on the Line from B to © i j take alfo the 
Eafting of the fame Line, viz. 37 Chains, 97 Links ; 
and fetting one Foot of the CompafTes in o a, with 
the other fweep the Arch cc-^ alfo take with your 
Compafles the length of the fecond Line, viz, 39 
Chains, 50 Links- and fetting one Foot in B, crofs 
the former Arch with the other to dd\ and that 
Interfeftion is your third Angle, viz. C. 

It would be but Tautology in me to go round 
thus with all the Lines • for by thefe two firfi: you 
may eafily conceive how all the reft are done. But 
let me put you in mind when you fweep the Arches 
for the Eafting and Wefting, to turn your Com- 
paiTes the right way, and not take Eaft-for Weft, 
and Weft for Eaft. 

Nor can I commend to you this Way of Plotting, 
the former being as true, ajid far eafier -, yet wiien 
you plot by the former Way, it is very good for 
you to prove your Work by the Table of Diffe- 
rence of Latitude and Longitude before you be- 
^in to protraft -^ and when you find your Field- 
Book true, you may lay it down upon Papeo, 
which way you think the eafiefl. 

To conclude this Chapter or Seftion, I fliall \n 

the next place ihew you. how to take the Plot of a 

Field by the Chain only, ufing no other Inft;ruf 

meni hvt the Field -, and that after a better manner 

*Aa/7 hitherto has been tau?,ht. Firft 
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Firft therefore I fliall fhew youTbow to take the 
Quantity of an Angle by the Chain -, (which well 
underflood) there need be no more required: For 
the Bufinefs of a Surveyor in the Field, is no more 
but to raeafure Sides and take Angles^ I mean for 
telling the Quantity of any Field or Piece of Land, 
as how many Acres it contains, or the like- 

Hcnv by the Chain onfy to take an Angle in the Fteld. 

. Firft meafure along the Hedge AB, any fmallDi- 
flance, as A 2 two Chains *, alfo meafure along the 
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Hedge A C what Number of Chains you pleafe, no 
anatter whether they be equal to the former or not j 
as A3 two Chains: Next raeafure the Diftance 2, 
2, V7&, I Chain, 68 Links:, and then have you done 
m the Field. To plot which, draw the Line AB 
at adventure, and fet off" 2 Chains from A to 2 ; 
then take with your Compaffes the Diflance A 5, 
2 Chains, and letting one Foot in A, defcribe the 
Arch 2, 3j take alfo with your Compaffes the Di- 
flance 2, 3, viz. I Chain, 68 Links:, and fetting 
one Foot in 2, with t'he other crofs the former 
Arch-, through which Crofs draw the Line AC; 
which with AB will make an Angle equal to the 
Angle in the Field. 

But the more eafy and fpeedy Way is to take but 
one Chain only along the Hedijes ; as in the forego- 
ing Figure, I fet a ftrong Stick in the very Angle A, 
and putting the Ring at one end of the Chain over 
it, I take the other end in my Hand, and ftretch out 
the Chain along the firft Hedge A B, and where it 
ends, as at 5, 1 flick down a Stick ^ then I flretch the 
Chain alfo along the Hedge AC, and at the end 
thereof fet another Stick, as at 4. ■, then loofing my 
Chain from A, I meafure the Diflance 4, 5, which 
is 74 Links, which is all that I need note down in my 
Field-Book for that Ai^le^ and now coming to plot 
that Angle, I take firft from my Scale theDiftance of 
one Chain, and placing one Foot of the Compares in 
any part of the Paper, as at A, I defcribe the Arch 4,5; 
then I take from the fame Scale 74 Links, and fet it 
off upon that Arch, making Marks where the Ends 
of the Compaffes fall, as at 4, 5. Lafily^ From A \ 
through thefe Marks I draw the Line AB, and AC, 
which conftitute the former Angle : Remember to 
ij;-y plot 
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plot your Angles with a very large Scale \ and you 
may fet off your Lines with a fmaller. 

I will give you two Examples of this Way of 
meafurin^, and then leave you to your own Pra- 
aice. Tirft, 

How hy the Chain onlj to Survey a field by gqing 

round the fajne* 




Let A BCD EF be the Field-, and beginnk^'4t 
A in the very Angle, ftick down a Suff through the 
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great Ring at one of the Ends of your Chain, and 
taking the other End in your Hand, ftretch out the 
Chain in length, and fee in what Part of the Hedge 
A F the other End falls ; as fuppofe at <?, there fet 
up a Stick ■, and do the like by the Hedge A B, and 
fay there the Chain ends at (a') alfo: Meafure the 
nearefl: Diftance between a and a, which let be i 
Chain, 60 Links ^ this note down in your Field- 
Book : Meafure next the length of the Hedge A B, 
■which is 1 1 Chains, 50 Links ^ note this down al- 
fo in your Field-Book, Next, coming to B, take 
that Angle in like manner as you did the Angle A, 
and meafure the Diftance BC: After this manner 
you muft take all the Angles, and meafure all the 
Sides round the Field. But left you'be at a Non- 
plus at D, becaufe this is an outward Angle, thus 
you muft do- Stick a Staff down with the Ring 
of the Chain round it in the very Angle D, then 
taking the other End of the Chain in your Hand, 
and ftretching it at length, move yourfelf to and 
fro, till you perceive yourfelf in a direct Line with 
the Hedge DC, which will be at G •, where ftick 
down an Arrow, or one of your Surveying-StJcks j 
then move round till you find yourfelf in a dired 
Line with the Hedge DE ^ and there, the Chain 
ftretched out at length, plant another Stick,, as at 
H^ then meafure the neareft Diftance, HG, which 
let be I Chain, 45 Links; which note down in 
yourField-Book, and proceed on to meafure the 
Line DE; but in your Field-Book make fome 
Mark againft D, to fignify it is an outward Angle, 
as "V. or the like. And when you come to plot 
this, you muft plot the fame Aifgle outward that 
70U took inward ; for the Angle GDH is the fame 
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as the Angle dXid. I made this outward Angle 
here on purpofe to (hew you how you niufl: Sur- 
vey a Wood, by going round it on the Outfide, 
where you mull take moft of the Angles, as here 
you do D. 

Having thus taken all the Angles, and meafitfcd 
all the Sides \ the next thing to be done, is to lay 
down upon Paper, according to your Field-Book : 
Which you will find to (land thus: 
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ForaCmuch now as it is convenient that the Angles 
be made by a greater Scale than the Lines are laid 
down with \ I have therefore, in this Figure, made 
the Angles by ^ Scale of one Chain in an Inch, and 
laid down the Lines by a Scale often Chains in one 
In?h. But to be^in to plot, take from your Scalie one 
Chain •, and with thatDiftance, in any convenient 
place of your Paper, as at A, fweep the Arch a^ a ; 
then from the fame large Scale, take off i Chain» 
60 Links, and (et it upon that Arch, as from a to 
a \ and from A draw the Lines through a and a^ 

I % 



^^ 
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as the Lines AB, AF: Then repairing to your 
fhorter Scale, take from thence the firft Diftance, 
vi^^ 12 Chains, 50 Links ^ and fet from A to B, 
drawing the Line AB.' 

Secondly, Repairing to B, take from your large. 
Scale I Chain, and fetting one Foot of the Com- 
paifes inB, with the "other make the Arch bb-^^ al- 
io Jfroin the fame Scale take your Chord-line, vi^. 
1 Chain, 84 Links, and fet it upon the Arch bb^ 
one Foot of the CompaflTes ftianding where the ArcTi 
interfefts A B, the other will fall at h •, then thro' 
b draw the Line B C ^ and ifrom your fmaller Scale 
fet off the Diftance BC, 23 Chains, 37 Links 5 
which will fall at C, where tht next Angle muft 
be made. After this manner proceed on accord- 
ing to your Field-Book, till you have done. ^ 

And here mark. That you need neither in the 
Field, nor upon fhe Paper, take notice of the An- 
gle F, nor yet meafure the Lines E F and A F , for 
if you draw thofe two Lines through, they will 
interfeft each other at the true Angle F: However, 
for the Prbof of yoiir Work, it is good to meafure 
them, and alfd to take the Angle in the Field. 

I muft hot let flip in this place the ufual Way 
taught by Surveyors, for the meafuring of a Field 
■by the Chain only-, as true indeed as the former, 
but more tedious, which take as followeth. 

The common Way taught by Surveyors for taking the 

Plot of the foregoing Field. 

Becaufe I will not confound your Underftanding 
with many Lines in one Figure, I have here again 
placed the fame. Firft, Meafure round the Field, 

" and 
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and note down in your Field-Book every Line 
thereof, as in this Field has been before done* 




**tu..a 



Secondly, Turn all the Field into Triangles, as 
beginning at A^ to meafure the Diagonal A C, AD, 
A E, and note them down ^ then is your Field 
turned into four Triangles, and the Diagonalr^re '- 
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To plot which, firft draw a Line at adventure, 
as the Line A Q and fet off thereon $3 Chains, 70 
Links, according to your Field-Book, for the Dia- 
gonals ^ then taking with your Compafles the length 
of the Line AB, vi^s, 12 Chains, 50 Links, fet one 
Foot in A, and with the other defcribe the Arch aa*^ 
alfo take the Line BC, vifs:^. 23 Chains, 37 Links, 
and fetting one Foot in C, with the other defcribe 
the Arch.^c, cutting the Arch a a in the Point B, 
then draw the Lines A B, CB, which fhall be the 
two Bound-lines of the Field. 

Secondly, Take with your CorapaiTes the length 
of the Diagonal A D, viz>. 25 Chains, 70 Links, and 
fetting one Foot of the Compaffes in A, with the o- 
ther defcribe the Arch, as dd-^ alfo taking the Linfi 
CD, viz. 19 Chains, 30 Links, fet one Foot in C, 
and with the other defcribe the Arch ee^ cutting 
the Arch ^^in the Point D, to which Interfcftion 
draw the Line C D. 

Thirdly, Take with your Compafles the length 
of the Diagonal AE,^ viz,. 45 Chains, 40 Links-, 
and fetting one Foot in A, with the other defcribe 
an Arch, as /A alfo take the Line D E, 20 Chains, 
and therewith crofs the former Arch in the Point 
EL to which draw the Line D E* 

< / Laftly, 



Dhers TP'ayi to take the Plots of Fields. 119 

Laftly, Take with your Compaffes the length of 
the Line AF^vi«. 31 Cliains, 50 Links- and fet- 
ting one Foot in A, defcrjbe an Arch, as II. Al- 
fo take the length of the Line E F, w;^. 29 Chains, 
00 Links-, and therewith defcribe the Arch hh^ 
which cuts the Arch 11 in the Point F -, to which 
Point draw the Lines AF andEF, and fo will you 
have a true Figure of the Field. 

I have fhewed you both Ways, that you may 
take your Choice. And now I proceed to my fe- 
cond Example promifed. 

• 

How to take the flot of a Field at one Station^ ^ear 
the Middle thereof hy the Chain only. 

Let ABODE be the Field, 6 the appointed 
Place, from whence by the Chain to take the Plot 
thereof. Stick a Stake up at through one Ring of 
the Chain, and make your Afliftant take the other 
End, and ftretch it out. Then caufe him to move 
up and down, till you efpy him exactly in a Line 
between the Stick and the An9;le A •, there let him 
fet down a Stick, as at a^ and be fure that the Stick 
4 be in a direft Line between © and A •, which you 
may ^afily perceive by (landing at O, and looking 
to A. This done, caufe him to move round towards 
B^ and at the Chain's end, let him there ftick 
down another Stick exactly in the Line between © 
and B, as at b^. Afterwards let him do the fame at 
^, at ^, and at e -^ and if there were more Angles, let 
him plant a Stick at the End of the Chain in a 
right Line between © and every Angle. In the 
next place meafure the nigheft Diftance between 
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Stick and Stick, z^ab^ i Chain, 76 Links j bc^ 
I Chain, 6 Links ^ cd^ 1 Chain, o Link*, de^ 




I Chain, lo Links •, and put theiti down in your 
Field-Book accordingly. Meafure alfo the Diftan- 
ces between © and every Angle, as O A, 18 Chains, 
10 Links •, O B, I S Chains, o Links, &c. all which 
put. down, your Field-Book will appear thus. 

Subtcn- 
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SubtendcntN^^ j . 061 diagonal 
or Chord- < i V orCentrc- 

Lincs. jca I . OOl Linds. 



£&ze; to plot the former Obfervations. 

Take from a large Scale i Chain, and fetting 
one Foot of the CompafTes in any convenient pkce- 
of the Paper, as at O, make the Circle ahcde*^ 
then taking for your firft Subtendent, or Chord- 
line, I Chain a 6 Links, fet it upon the Circle, as 
from a to h. From through a and h draw Lines, 
as O A, C) B, which be fure let be long enough. 
Then take your fecond Subtend^nt from the fame 
large Scale, viz>. i Chain, 6 Links, and fet it upon 
the Circle from h to r, and through c draw the 
Line O C* When thus you have fet off all your 
Subtendents, and drawn Lines through their feve- 
ral Marks, repair to a fnialler Scale ^ and upon the 
Lines drawn, fet off your Diagonal or Centre-lines, . 
as you find them in the Field-Book : So upon the 
Line a you muft fet oiF i3 Chains, lo Links, 
making a Mark where it falls, as at A : Upon the 
Line 0^, I5 Chains, o Links, which falls at B; 
and fo by all the reft. Laftly, Draw the Lines . 
AB, BC, CD, &c. and the Work will be finiOied^ 

It would be but running things over again, to 
(hew you how after this manner to furvey a Field 
at two or three Stations, or in any Angle thereof,. , 
&c. For if you well underftand this, you cail«iQ.t.' 
be ignorant of the reft, C H A K 
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CHAP. VII. 

How tocaji up the Contents of a Plot of Land. 

Aving by this time fufficiently (hewed you 
how to Survey a Field, and lay down a 

'igure thereof upon Paper : I come in the next 
place to teach you how to calt up the Contents 
thereof-, that is to fey, to find out how many A- 
cres. Roods and Perches it containeth. And tirft 

Of the Square and Parallelogram. • 





A 



L 




To caft up either of which, multiply one Side 
by the other, aiid the Produd will be the Content. 

EXAMPLE. 

Let A be a true Square, each Side being ic 
Chains^ multiply lo Chains, o Links, by loChains^ 
o Links, facit io|ooooo-, from which I cut off the 
five lift Figures, and there remains juft lo Acres 
for the Square A. 

2 " Again, 
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Again -, In the Parallelogram B, let the Side Ab 
or ^D be 20 Chain?, 50 Links v^aad the Sid6 ^r or 
*D, 10 Chains^ b Links : Multiply ab 20 Chains, 
50 Links, by 4f ri o Chains, o LinksJ^ar 2c| soooo j 
ftom whicn cutting ofF the laft Figures, remains 
20 Acres. Then if you multiply tne Figures cilt 
off, ^is^ 50000 by 4, facit 200000^ from which 
cutting off five Figures, remains 2 Roods ^ and if 
any thing but oco had been left, you^ muft have 
multiplied again by 40 j and then cutting off again 
five Figures, you would have had the odd Perches: 
See it done hereunder. ^ 

I need not have multiplied »o/5o 

00 bjr 40 •, for I know 40 times * '^^ 

Nothing is nothing •, but only Acres — 2o|sob 00 
to (hew you in what Order the 4 

Figures will ftand when you Roods — 2|o©o 00 
have odd Perches, as prefently 4* 

we (hall light on. So much is Pcches 000000 

the Content of the long iSquare i—— 

B, viss^. 20 Acres, 2 Roods, 
00 Perch. 

Of T R I A NG L E S. 

^ The Content of all Triangles are found, by mul- 
tiplying half the Bafe by the whole Perpendicular, 
or the whole Bafe by half the Perpendicular •, or 
^ptherwife, by multiplying the whole Bafe and 
whole Perpendicular together, and taking half that 
Produft for the Content* Either of thefe three 
Ways will do, take which you pleafe. 

EXAM- 



"4 
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EXAMPLE. 
Triangle A, the Bafe ai is lo Chains, 



...... f, 




o Links j the Perpendi- 
cular r^, 15 Chains, 70 
Links : the half of which 
is 6 Chains, 8; Links; 
which muhiplied by 10 
Chains, 00 Links, facit 
^85000^ from which* cut- 
ting off five Figures, there 
is left 6 Acres. Then mul- 
tiplying the Remainder 
by /^facit 340000-, from 
which takingfiveFigures, 
remains 3 Roods. Again, 
the five Figures cut off 
multiplied by 40, makes 
1 600000 ; from which 
taking five Figures, leaves . 
16 Perches. See the O- 
peration. 

6, 8; 

10,00 

Aereg — — 6I85000 

Roods 3|.foooo 

V> 
Perches i6|ooooo 



So 
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So likewife. in the Triangle B, the Perpendicu- 
lar. ab\% 13 Chains, 70 Links , which multiplied 
by half theBafe,^ will give the fame Content. 

Alfo in the Triangle C, if you multiply half the 
Bafe E J by the Perpendiculars F, the Produfl: will 
be the Content of the Triangle. 

And here note, that you are not confined to any 
Angle-, but you may let fall your Perpendicular 
from what Angle you pleafe, taking the Line on 
which it falls for the Bafe. Thus in the Triangle 
A, if from b you let fall a Perpendicular, tzktbd^ 
and the half of ac for finding the Content. Alfo 
in the Triangle C, you may from- E let fell ypuc-/ 
Perpendicular, althp'^it falls without the Triangle;^ 
and the half of E G, and the whole of ^ d^ (hall h^. 
the true Content of the Triangle C^ but then yon 
muft remember to ext-end th^ Bafe-line c^. , :: ': 
Remember this'^ AH Triangles haviig equaVBa- 
fes, and lying between parallel Lines, areof the^ 
lame Content ^ fo the Triangles ABC having eqiial 
Bafes, and lying between the Lines EC and G*^, 

are therefore of the fame Content. 

. . . • . 

To find the Content of a Trapezia. 

• 

Draw between two oppofite Angles a ftrait Line, 
as A B^ then is the Trapezia reduced into two 
Triangles, viz^. ABC and ABD, which you may 
meafure as before taught, and adding their Pro- 
dufts together, you will have the true Content of 
the Trapezia, Or a little ihorter, thus : 

Take 
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Takethelen^hoiTtheLine AB, which let be 
37 Chains, o Links j take alfo the length of the 




B 






Perpendicular D^, which let be 7 Chains, 40 
Links ^ alfo C^, 4 Chain's, 80 Links \ add the two 
Perpendiculars together, and they make 12 Chains^ 
ao Links -, which multiply by half the common 
Bafe AB, 18 Chains, 50 Links, and the Produ^ is 
aa Acres, 3 Rood, n Perch, as appears by the O- 
jperation hereunder. 

Half the common Bafe AB 18,50 

The Sum of the two Perpendiculars 12,20 



mt* 



37000 
3700 
1850 



•■■■ 



Acres 32I57000 

4 



Roods 2I28000 

40 



Perches 11 [20000 

Haw 
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Ump te ^nd the On^ent of an irregular Plot^ cotir 
; ffiing of fnoTiy Sides and Jngles* 

To do this, you muft firft by drarwing Lines 
from Angle to Angle, reduce all the Plot into Tra- 
pezia's and Triangles ', after which meafure evcrjr 
Trapezia and Triangle feverally, and adding-their 
Contents all together, you will have the true Con- 
tent of the whole Plot. 



• • ■ n 




. 1 



fo 



ii8 Hvmtocafiupthe 

In the annexed Figure ABCDEFGH I, draw 
^he Line AD, whrch cuts off the Trapezia K^ 
alfo the Line AG, which cuts off the Trapezia L. 
And laftly, the Line G E, which makes the Tra-» 
;pezia M, and4:he Triangle N, fo is the whole Plot 
reduced into the three Trapezia's K, L, M, and the 
JFriangle N: all which \ m'eafure as before taught, 
-and put them down as hereunder. 






The Trapezia K contains 
The Trapezi%;^ contains 
The Trapezii'^VI contains 
The Triangle N\:ontains 

The Con5«^t of the Plot 
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Roods. 


Perchcs. 
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By which you find the whole Plot to contain 85 
Acres, ,2 Rood, 50 Perches. 

If jffie Sides of the Plot had been. given in Per- 
clyj'f Yards, Feet, or any other Meafure, you muft 
ftm caft^up the. Content after this manner, and then 
your Produd will be Perches, Yards, &c» To turn 
which into Acres, Roods and Perches, I have large- 
ly treated of in the Beginning of this Book. 

How to find the Content of a Circle^ or any Portion 

thereof. 

To find the Content of the whole Circle, it is 
convenient, that firft you know the Diameter and 
Circumference thereof; one of which being known, 

the 
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the other is eafily found j for as 7 is to 22, fo is 
the Diameter to theCircumference •, and as 22 is 
to 7, fo is the Circumference to the Diameter. 

In this annexed Figure, the Diameter A B is i 
Chains, or 160 Links j which multiplied by 22. 




*nd the Produft divided by 7, gives^ Chains, 28 
Links, and fomcthing more for the Circumference, 
Now, to know the fuperficial Content, multiply. 
half the Circumfetence by half the Diameter, the 
Produft will be the Content : IJalf the Cifcun)fe- 
tenceis 5 Chains, 14 Links ^ half the Diameter, 
? Chain, o Links: which multiplied together, the 
Produd is 3,1400 fquare Links, or i Rood, 10 
l^erch, the Content 01 the Circle. Again-i 

By the Diameter only to find the Conienti 

As 14 is to II, fo is the Square of the piameter 
to the Content. The Square of the Diameter is 
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40C00, whicK multiplied by 11, makes 440000- 
which divided by 14, gives 31428, or i Rood, 14 
Perches, and fomething more for the Content. 

• 

iHftlJ^ to meafure the Superficial, CoHtent of the 

SeBion of a Circle. 

Multiply half the Compafs thereof by the Se- 
midiameter bf the Circle, the Produd will an- 
. fwer your Defire*. 

In the fofegoing Circle, I would know the Con- 
tent of that little Piecfe DCB ^ the Arch DB is 78 
Links i^ -^^the half of it 39 ~ ^ which multiplied by 
I Chain, o Links, the Semidiameter gives 3925 
fquare Links, 01 6 ^ Perches* 

How to find the Content of a Segment of a Circle 
without knowing the Diameter. 

Let EFG be the Segment, the Chord EF is 
\ Chain, 70 Links, or 170 Links, the Perpendi- 
cular GH 50 Links ^ now multiply f of the one 
by the whole of the other, the Ptodud will be the 
Content^ the two Thirds of 170 is the neareft 
1 1 3, which multiplied by 50, produces 5650 fquare 

Links, or 9 Pefches. 

• 

Tlorp to find the Superficial Content of an OvaU 

The common Way is to multiply the long Dia- 
meter by the (horter, and obfervfe the Product • and 
then, as if yon were meafuring a Circle, fay. 

As 
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As 14 to II, fo the faid Prodiift to the Content 
of the Oval \ but this is not exad : A better Way 
is. 

As I, T^ is to the Length of the Oval, fo is the 
Breadth to the Content, or nearer, as 1,2732413 
the Length, fo the Breadth to the Content. 

Hoijo to Jind ^he Superficial Content of l^egutar Pd* 
lygons -5 as Pentagons^ Hexagons^ Heptagons^ &c* 

Multinly half the Sum of the Sides by a Per- 
pendicular let fall from the Centre upon one of the 
Sides, the Produdl will be the Area or fuperficial 
Content of jthe Polygon. , In; the following Penta- 
gon the Side B C is 64 Links, the whole Sum of the 
five Sides therefore muft 
be 420, the half of which. / 
is 2 10 ^ which multiplied "^ 
by the Perpendicular AD 
56 Links gives 11760 
fquare Links for the Ccfti- 
tent, or 18 Perches ^Vjof 
a Perch, almoft 19 Per- 
ches. ;j:! B 

I have been Ihorter ' about t^cfe three laft Figured 
than my ufual Method, becaiife they very rarely 
fall into the Surveyor's way to meafure them in 
Land, though indeed in broad Meafure, Paving, 
&c. often. 
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CHAR VIII. 

Of layings out new Lands ; very ufeful for 
^ Surveyors^ in his Majejiys Plantations in 
America, 



A certain Quantity of Acres being given^ how to 
lay out the fame in a fquare Figiire. 

ANNEX to the Number of Acres given s 
Cyphers, which will turn the Acres into 
Links \ then from the Number thus increafed ex- 
traft the Root, which fliali be the Side of the pro- 
pofed Square. . 

EXAMPLE 

Suppofe tlie Number given be ibo Acres, which 
I am to lay out in a fquare Figure j I join to the 
100 S Cyphers,and then it is 1^,00000 fquare Links ^ 
the Root of which is 3162 neareft, or 31 Chains, 
62 Links, the length of one fide of the Square* 

Again : 

If I were tp cut out of a Corn-Field one fquare 
Acre, I add to i five Cyphers, and then is it 
icoooo; the Root of which is 3 Chains, 16 Links, 
^nd ibmething more for^the Side of that Acre. 

How 



Of laying out New Lands. t^^ 



How 



) to lay out any given QuantHv of Acres in a 
Parallelogram'^ whereof 'one Side is given. 

Turn firft the Acres into Links, by adding, as 
before, 5 Cyphers ^ that Number jthus increafed 
divide by the given Side, the Qyotient will be the 
other Side. 

EXAMPLE. 

It is required to lay out ico Acres in a Paralle- 
logram,* one Side of which (hall be ao Chains, 
o Links j firft to the 100 Acres I add 5 Cyphers, 
and it is 100,00000 ^ which I divide by 20 Chains, 
o Links , the Quotient is 50 Chains, o Links, for 
the other Side of the Parallelogram. 

H01P to lay out a Parallelogram that Jball be 4, 5, 
6^or j^ &c. times longer than it is broad. 

In Carolina, all Lands lying bv the Sides of Ri- 
vers, except Seigniories or Baronies, are (or ought, 
by. Order of the Lords Proprietors to be ) 'thus 
laid out. To do v^dh, firft, as above taught, 
turn the given Quantity of Acres into Links, by 
annexing 5 Cyphers ; which Sum divide by , the 
Number given for the Proportion between the 
length and breadthj as 4, 5, 6, 7, &c, the Root of 
the Qpotient will ftiew the (hortcft Side of fuch 
a ParallelograiD. 

•, ■ .■■:.' 

« ... 
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Admit it were required of me to lay out ico 
Acres in a Parallelogram, that fhould be five tiines 
as lon^as broad: Firft, to the loo Acres I add 5 
Cyphers, and it makes 100,00000 •, which Sum I 
divide by 5, the Qjaotient is 2000000-^ the Root 
of which is neareft 14 Chains, 14 Links ^ and that, 
I fay, fhall be the fhort Side of fuch a Parallelo- 
gram-^, and by multiplying that 1414 by 5, fliews 
me the longeft Side thereof to be 70 Clj^ins, 70 
Links.^ 

« 

JFIptP to tnake a Triangle that jball contain any Ti^utn^ 
bet of Acres^ being confined to a certain Bafe. 

Double the given Number of Acres, (to which 
annexing firft five Cyphers) divide by the Baf?, 
the Quotient wi|l be the I^ength of the Perpendir 
cul^r. 



4 I 
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■ 

Upon a Bafe given that is in length 40 Chains, 
o Links 5 I am to make a Triangle that (hall con- 
taiiv. 1500 Acres. Firft, I double the 100 Acres, 
aiid annexing five' Cyphers thereto, it m^kes 
aoojppqoo v which I divide by. 40 Chains, o Links, 
the iiniited B^fe-^^ the Quotient is 50 Chain?, 
c Links for the height of the Perpendicular, ^s 
in this Figure, A B. is the given Bafe 40 5 upon 
any Part of which Bafe I fet the Perpendicular 
fc, MS 4t C; then t^e Perpendicufer is CD. 

.TViere* 
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Therefore I draw the Lines DA, DB, which 
makes the. Triangle DAB to contain juft 100 A- 
cres, as required. Or if I had fet th^ Perpendi- 
cular at E, then would E F have been the Perpen- 




dicular 50 \ and by drawing the Lines FA, F B, I 
fhould have made the Triangle FA B, containing 
100 Acres, the fame as D ABL 

If you confider this well when you are laying 
out a new Piece of Land, of any given Content, 
in America^ or elfe where, although you meet in 
your way with 100 Lines and Angles ^ . yet you 
may, by making a 1 riangle to the firft Station you 
began at, cut off any Quantity required. 



K 



How 
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I 

Hl w to find the Length of the Diameter of a Circle^ 
which jhall contain any "dumber of Acres required. 

Say, As t i is to 14, fo will the Number of A- 
cres given be to the Square of the Diameter of the 
Circle required. 

« 

E I A M? LB, 

What is the length of the Diameter of a Circle, 
whofe fuperficial Content fhall be loc Acres? Add 
five Cyphers to the lop, and it makes 100,00000 
Link?-, which multiply by i/^^ facit 1400000005^ 
which divided by 11, gives for Quotient 12727272-, 
the Root of which is 35 Chains, 67 Links, and 
better, almoft 68 Links : And fo much Ihall be 
the Diameter of the required Circle. 

I might add many more Examples of this Na- 
ture ^ as how to make Ovals, Regular Polygons, 
and the like, that ihould contain any afligned 
Quantity of Land. But becaufe fuch things are 
merely for Speculation, and feldom or never come 
in Pradice, I at prefent omit them. 
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CHAP. IX. 

Of Reduction, 



How to reduce a large Plot of Land or Map into a 
lejf^r Compafs^ according to any given Proportion j 
or^ e contra, bow to enlarge one^ 

THE beft Way to do this^ is, if your Plot be 
not over-large, to plat it over again by a 
fmaller Scale: But if it be large, as the Map of a 
County, or the like, the only way is to compafs in 
the Plot firft with one great Squar6 ^ and after- 
wards to divide that into as many little Squares 
z% you (hall fee convenient. Alio make the fame 
Num'ber of little Squares upon a fair Piece of Pa- 
per by a lefler Scale, according to the Proportion 
given. This done, fee in what Square, and Part 
of the fame Square, any remarkable Accident 
fells, and accordingly put it down in your lefTer 
Squares •, and that you may not miftake, it is a ' 
good way to number your Squares. I cannot make 
It plainer, than by giving you the following Ex- 
ample, where the Plot ABC D, made by a Scale 
of TO Chains in an Inch, is reduced into the Plot 
E F G H, of 30 Chains in an Inch, 
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There 
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There a^e feveral other Ways taught by purvey- 
ors for reducing Plots or Maps^ as Mr. Rathbom^ 
and after.him Mr. Holwell^ advifeth to makeufe of 
a Scale or Ruler-, having a Centre Hole. at one 
Endj thro* which to faften it down on aTable^ fo 
that it may play freely round, and numbred from 
the Centre-end to the other with Lines of equal 
Parts. The Ufe of which is thus : Lay down.up- 
on a fniooth Table the Map or Plot that you would 
reduce, and glew it with Mouth-glew faft to the 
Table at the four Corners thereof. Then taking 
a fair piece of Paper, about the Bignefs. that you 
would have your reduced Plot to be of, and lay 
that down upon the other-, the middle of the laft 
about the middle of the firft. This done, lay the 
Centre of your Reducing- §cale nea'r the Centre of 
the white Paper, and there with a Needle through 
the Centre make it faft -, yet fo, that it may play 
eafily rounH the Needle. Then moving your Scale 
to any remarkable thing of the lirft Plot, as an 
Angle, a Houfe, the Bent of a River, or the like ; 
fee againft how many equal Parts of the Scale it 
ftands, as fuppofe 100 , then taking the 4-, the i, the 
i, or any other Number thereof, according to the 
Proportion you would have the reduced Plot to 
bear, and make a MarJk upon the white Papera- 
gainft 50, 25, 35 &c. of the fame Scale : And thus 
turning the Scale about, you may firft reduce all 
the outermoft Parts of the Plot. Which done^ 
you muft double the leffer Plot, firft f thereof, and 
then the other \ by which you may fee to reduce 
the innermoft Part near the Centre. 

But I advife rather to have a long Scale, made 
with the Centre-hole for fixing it to the Table, in 

1 "^S^NiiX. 
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about one third Part of the Scale, fo that f of the 
Scale iliay be one way nunibred with- equal Parts 
from the Centre-hole to the end •, and f Part there- 
of* numbred the other way to the end* with the 
fame Number of equal Parts, tho' lelTer. Upon 
this Scale may be feveral Lines of equal Parts, thfe 
lefler to the greater, according to feveral Propor- 
tions. Being thus provided with a Scale, glew 
down upon a fmooth Table your greater Plot to be 
reduced \ and clbfe to it, upon the fanrie Table, a 
Paper, about the Bignefs whereof you would have 
your fmaller Plot. Fix with a ftrong Needle the 
Centre of your Scale betw&en both \ then turning 
the longer Erid of your Scale to any remarkable 
thing of your Plot , to be reduced, fee what Num- 
ber of equal Piarts it cuts, as fuppofe 100 •, there 
holding faft the Scale,* againft 100 upon the fmal- 
ler End of your Scale make a Mark upon the white 
Paper: So do round all the Plot, drawing Lines, 
and putting down all other Accidents as. you pro- 
ceed, for fear of Confufion thrpugh many Marks 
in the end -^ and when you have done, although 
at fir ft the reduced Plot will feem to be quite con- 
trary to the other, yet when you have ungle wed 
it from the Table, and turned it about, you will 
fii^d it to be an exaft Epitome of the firft. You 
may have for this Work divers Centres made in 
one Scale, with equal Parts proceeding from them^ 
accordingly •, or you may have divers Scales, ac- 
cording to feveral Proportions, which is better. 

What has been hitherto faid concerning the Re- 
ducing of a Plot from a greater Vdlurae to a lefler, 
the iame is to be underftood, vice verfa^ of en-. 
larging a Plot from a leffer to a greater, But this 
hfl feldom comes in pradice^ Wow 
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How to change Qujiomary Meafure into Statute^ 

* and the contrary. 

•I 

In fome Parts of England, for Wood-Lands -, and 
in mod Parts of Ireland^ for all Sorts of Lands •, 
they account i8 Foot to a Perch, and i6o.fuch 
Perches to make an Acre, which is called Cujionta* 
ry Meafure. Whereas our true Meafure for Land, 
by A£f of parliament^ is but 160 Perches for one 
Acre, at 16 Foot i to the Perch, Therefore to re*, 
duce the one into the other, the Rule is, 

As the Square of one Sort of Meafure, 
is to the Square of the other : 

So is the Content of the one, 
to the Content of the other. 

Thus, if a Field meafured by a Perch of i S 
Feet, accounpng 160 Perches to the Acre, con- 
tain ICO Adres^ How many Acres ftiall the fame 
Field contain by a Perch of 1 6 Feet t ? 
^ Say, If the Square of 16 Feet i, viz. 273.25, 
give the Square of 18 Feet, viz. 324^ What (hall 
100 Acres Cuftomary give? Anfwer, 1197^ of aa 
Acre Statute. 

Knfiwing the Content of a Piece of Lnnd^ to find 
out rphM Scale it was plotted by. 

t 

Firft, By any Servile meafure the Content of the 
Plot •, which done, Wgue thus : 

As the Content round, is to the Square of the 

Scale. I tried by. 
So is the true Content, to the Square of the true 
Scale it was plotted by. 
3 •Admit 
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. Admit there is a Plot of a ijiece of Land con- 
staining lo Acres, and I meafuring it by the Scale 
' 1 1 in an Inch, find it to contain \i Acres -rV* of an • 
Acre-, then I fay,^ If 12 rr give for its Scale 11, 
What (hall 160 give? Anfwer, 10. Therefore "I 
conclude that Plot to be made by a Scale of 10 in 
the Inch. And fo much concerning Reducing 
Lands. 




CHAP. X. 

InfiruEiiom for Surveying a Manor y County^ 

or ^hole Country. 



To Survey a Manor^ ohferve thefe following 

RULES. 

I. \ 7f 7ALK or ride over the Manor once 6t 
V y twice, that you may have as it were a 
Map of it in your Head ^ by which- means yo\i 
may the better know where to begin, and proceed 
on with yourWork. 

2. If you can conveniently run round the whole 
Manor with your Chain and Inflrument, taking all 
the Angles, and meafuring all the Lines thereof j 
taking , notice of Roads, Lanes, or Commons/ as 
you crofs them : Alfo minding well the Ends of 

all 
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all dividing Hedges, where 
they butt upon your Bound- 
Hedges, in this manner. ^ 




.4* i-S^f i; ^^-yivV'fV^ , (^ V:i vl 



g. Take a true Draught of 
all the Roads and By-Lanes in the Mandir, putting 
down alfo the true Buttings of all the Field-Fences 
to the Road. If the Road be broad,, or goes 
through fome ConYmon or wafte Ground, the bed: 
^ay i^ to meafure,^ and take, the Angles on both 
Sides thereof^ but if *it be a narrow Lane, you 
ihay only meafure along the inidft thereof] taking 
the Angles and 6fF-fets to the Hedges, and mea* 
fure your Diftances truly: Alfo if there be any 
confiderable River^ either bounds or runs thro* the 
Manor, furvey that alfo truly, as is hereafter 
taught. 

4. Make a t'rufe Plot upon Paper of all the fore^ 
going Wor^^ and then will you have a Refem- 
blance of the Manor, though not compleat ; which 
to make fo, go to all the Buttings of the Hedges, 
and there furvey every Field diftindly, plotting it 
"accordingly every Night, or rather twice a Day, 
till you have perfeded the whole Manor. 

5. When thus you have plotted all the Fields, 
according to the Buttings of the Hedges found in 
your firft Surveys, you will find that you have very 
nigh, if not quite, done the whole Work : But if 
there be any Fields lie fo within others, that they 
are not bounded on either Side by a Road, Lane, 
nor River J then you muft alfo furvey them, and 
place them in yoiA- Plot, accordingly as they are 
bounded by othet Fields. 

6. Dt:^^ 
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6. Draw a i&ir Draught of the wholc^ putting 
down therein the Manor-Houfe, and every other 
confiderable Houfe, Wind-miU, Water-mill, Bridge, 
Wood, Coppice, Crpfe-paths, Rills, Runs of Wa- 
ter, Ponds, and any other Matters notable therein. 
Alfo in the fair Draught, let the Arms of the Lord 
of the Manor be fairly drawn, and a Compafs in 
fome wafte part of the Paper •, alfo a Scale, the 
fame by which it was plotted: You muft alfo beau- 
tify fuch a Draught with Colours and Cuts, ac- 
cording as you (hall fee convenient. 

Write down alfo in eyery Field the true Content 
thereof J and if it be required, the Names of the 
prefent PoffefTors, and tneir Tenures, by which 
they hold it of the Lord of the Manor. 

The Quality alfo of the Land you may take 
notice of as you pafs over it, if you have Judg* 
ment therein, and it be required of you. 

How to take the Draught of a County or Country. 
• 

1. If the County or Country is in any place 
thereof bounded with the Sea, furvey firft the Sea- 
coaft thereof, meafuring it all along with the Chain, 
and taking alt the Angles thereof truly. 

2. Which done, md pldtted by a lar^e Scale, 
furveynext all Rocks, Sands, or 'other Obftacles 
that lie at the Entrance of every River, Harbour, 
Bay or Road upon the Coaft of that County or 
Country •, which plot down accordingly, as I ftiall 
teach you in this Book by and 5y. 

a.- Sur-' 
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• . • . ■ ■ ■ • ' " . ■ ■ . ■'■ * 
'3. Surv0^ all the Roads, taking notice as y oil go 

along^ of all Towns^ Villages, great Houfes, Rivers, 

Bridges, Mills, Crofs-Ways, &c^ Alfo take the 

beating at two Statiohs of fuch Remarks as yoU 

fee out of the Road, or by the Side thereof 

' 4. Aifo Survey all the Rivers^ taking notice 
how far they are Navigable, what (and where the) 
Branches run into them, what Fords they have^ 
Brieves, &c. . ^ ) 

5. All this being exadly plotted, ^11 give yott 
a truer Map of the Country than any that I know 
of hath been yet made in England. However, 
you may look upon old Maps, and if you find 
therein any thing worth Notice that you have not 
yet put down, you may go and Survey it •, and 
thus by degrees you may fo finifti a Country, that 
you need hot fo much as leave out one Gentleman's 
Houfe; for hardly will it efcape, but fome very re-^ 
markable thing will come into your Vie w^ eithes 
from the Roads, the Rivers, or Sea-coaft- 

6. Laftly, With a large Quadrant take the true 
Latitude of the Place, in three or four Places of. 
the County 5 which put down upon the Edg€ of 
your Map accordingly. ' . 
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CHAP. XI. 
Of dividing L AND S. 
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Haw to divide a Triajigle fever al ways. 

SUppofe ABC to be a Triangular Piece of Land 
containing 5o Acres, to be divided between 
two Men, the one to have 40 Acres cut off towards 

^ *A, and the other 20 

Acres towards Cj 

and the Line of Di- 

vifion to proceed 

-A-^^ ^^ g^ L r^^ C from the Angle B. 

Bafc A C, via^ 50 Chains, o Links \ then fay by 
the Rule of Three, If the whole Content 60 Acres 
give 50 Chain for its Bafe, what ihaU 40 Acres 
give? Multiply and divide, the Quotient (hall be 
35 Chains, 93 Links ^ which fet off upon the Bafe 
from A to D, and draw the Line B D, which (hall 
divide the Triangle as was required. If it had 
^^ i)cen required to have divided the fswne into 5, 4, 
5, or more unequal Parts, you muft in the like 
manner, by the Rule of Three, haVe found the, 
length of each feveral Bafe •, much after the fame 
manner as Merchants put their Gains by the Rule 
of Fellowfliip. 

There at^ feveral ways of doing this by Geome- 
try without the help of Arithmetick j but my Bu- 

finefi 
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fijiefs is not to (hew you what jmay he done, but 
to (hew you how to no it the moft eafy and pradi- 
cable Way* 

Hovf to divide a Triangular Piece of Land into any 
Number of Equal and Vnequal Parts^ by tines 
proceeding from any Pvint ajjigned in any Side 
thereof 

Let ABC the Triangular Piece of Land, con- 
taining 60 Acres to be divided between three Men, 
the firft to have 15 Acres, the fecond Qo,'and the 
third 1 5 Acres, and the Lines of Divifion to pro- 
ceed from D: Firft meafure the Bafe, which is 50 
Chains •, then divide the Bafe into three Patts,^ as 
you have been before taught, by faying. If 60 give 
50, what fliaU %% give? Anfwer, la Chains, $0 




Links f6r the firft Man^ Bafe \ which fet off from 
A to E. ^^ip> fay. If 60 give 50, what fball 20 
give? Anf^BFre Chains, 66 Links for the fecond 
Man*s BaCdB^ich fet off from E to F, then con- 
fequently '^^third Man*s Bafe, viz. from F to C, 
muft be 20 ^ains, 84 Links. This done, draw 
an obfcuxc Line from the Point afligned D, to the 
oppolite Angle B, and from E and F draw the 
Lines E A an3 FG parallel to BD.- Laftly, From 
D draw the Lines D H, D G, which fhall divide 
the Triangle into three fuch Parts as was required^ 

L a ^a^ 
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Ilow to divide a Triangular Viece of Land^ accord-^y 
ing to any Proportion given by a Line parallel to 
one of the Sides. 

m 

ABC is the Triangular Piece of Land, contain- 
ing 60 Acres, the Bafe AG is 50 Chains: This 




Piece of Land is to be divided between two Men^ 
by a Line parallel to B,C, in fuch proportion thai 
tne one have 40 Acres^ the other 20. 

Firft divide, the Bafe, as has been before taught, 
and the Point of Divifion will fell in D, AD being 
53 Chains, 35 Linlks^ and DC 16 Chains, 67 Links. 

Secondly, Find a mean Proportlonrbetween A D 
and AC-, by multiplying the whole Bafe 50 by 
AD 33, 33, the Produd is 16665000^ of wHichC 
Sum extraft the Root, which is 40 Chains, 82. 
Links ; which fet off from A to E. Laftly, From 
E draw a Line parallel to B C, as is the Line EF j 
which divides the Triangle as demanded. 

' Of dividing Fonr-Jidcd Figures or Trapescia^s. 

Before I begin to teach jjou how to divide Pieces 

of Land of four. Sides, it is convenient firft to. 

ft^ew you how to change any Four-fided Figure in- 

,' . i ": 'to 

••••-■• « ■• * 
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t6 a Triangle^ which don?, the Work will be the 
fame as in dividing Triangles. 

Hov^ to reduce a Trapezia Into a Triangle^ by Lines 
drawn from any Angle thereof. 

Let ABC D be the Trapezia to be reduced into 
a Triangle, and B the Angle afligned : Draw the- 



/ 



A- 







Dark Line B D, and from C make a Line parallel 
fhercto, as CE^ extend alfo the Bafe AD, till it 
meet C E in E ^ then draw the Line B E, which 
fliall make the Triangle B AE equal to the Trape- 
zia ABCD. 

Now to divide this Trapezia according to any 
afligned Proportion, is no more but to divide the 
Triangle ABE, as before taught , which will alfo 
divide thd Trapezia. 

: EXAM? L E. 

Suppofe the Trapezia ABCD, containing 124 
Acres, 3 Roods and 8 Perches, is to be divided be- 

L 3 v»^«5^ 
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twecn two Men, the firft to have 50 Acres, 1 Roods, 
and 3 Perches \ the other ^t^ Acres, i Rood, and 5 
Perches, and the Line of Divifion to proceed from EL. 
Firft, Redpce all Acres and Roods into Perches, 
then will the Content of the Trapezia be 19968 
Perches -, the firft Man's Share 8083 Perches, the 

fecondii885. 

Secondly, Meafure the Bafe of the Triangle, v/icAE 

78 Chains, 00 Links : 

Thenfay.lf 19968 the whole! ^or-u • t- 1 

Content give for its Bafe ^S Chains, oo Links, 

What (hall 8083, the firftl^ ,^, • ,,t • t . 
Man's Part, gi^4 > Anfwer J3 ^ Chains, 5 2 Links : 

Which fet off from A to F, and drawing the Line 
FB, you divide the Trapezia as defired^ the Tri- 
angle A B F being the Firft Man's Portion, and the 
Tiapezia B C F D the Second's, 

Htnv to reduce a Trapezia into a Triangle^ hy Lines 
drawn from a Point ajfigned in any Side thereof 

A B C D the Trapezia, E the Point afligned, 
from whence to reduce it into a Triangle, and run 
the Divifion Line -^^the Trapezia is of the hmc Con^ 




tent 



N ••• 
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tent as the former, viz>. 19968 Perches^ and it is to 
be dividjed as before, vits^. one Man to; have 8085^ 
Perches, and the other 11885. Fj^ft, for to re- 
duce it into a Triangle, draw the Lines E D, E C, 
and from A and B make Lines parallel to them, as 
A F, B G -5 then draw the Lines E G, E F, and the 
Triangle EFG will be equal to the Trapezia 
ABCD^ which is divided as before-, for when 
you have found by the Rule of Proportion, what' 
the firft Man's Bafe mufl be, viz». 31 Chains, 52 
Links, fet it from F to H, and draw the Line HE, 
which fhall divide the Trapezia according to the 
former.Proportion. 

How to reduce an irregular Five-Jided Figure into a 
Triangle^ ^ndto divide the fame. 

Let ABODE be the Five-fided Figure-, to re- 
duce which into a Triangle,, draw the Lines A C, 




A D •, and parallel thereto B F, E G, extending the 
Bafe from C to F, and from D to G ^ then draw tbc 
Lines AF, AG, which will rtiake the Triangle 
A F G equal to the Five-fided Figure. If this was 

L 4 ta 
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to be divided into two equal Parts, take the half 
of the Bafe of the Triangle, which is FH; and 
from H draw the Line HA-, which -divides the 
Figure A BC D E into two equal Parts, The like 
you may do for any other Proportion. 

Jf in dividing the Tlot of a Field there be outward 
Angles^ you way change them after the following 
manner. 

Sirppofe ABCDE be the Plot of a Field ^ and 
B the outward Angle. 




Draw th^ Line CA,'^nd parallel i^eretitjto the 
LineBF. 

. .Xalllyti The~LineJCF (hall be of as much Forgg 
as theXihesCBandBAt^ So is that Five;^fided 
Figure, having one outward Angle reduced into a 
Four-fided Figure, or Trapezia-^ which you may 
again reduce ipto a Triangle, as has been before 
taught, •, ;• . ; ! 



»:.' 
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Hoxv to diviJ}^ an Irregular Vlot of any Number of 
Sides^ according to any given Proportions by a. 
Jlraii Line through it. 




/ 



K% 
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ABCDEFGHI is a Field to be divided be- 
tween two Men in equal Hal&, by a ilrait Line 
proceeding from A. 

Firft, Confider how to divide the Field into 
Five-fided Figures and Trapezia's, that you may 
the better reduce it into Triangles : As by draw- 
ing the Line K L, you cut off the Five-fided Fi- 
gure ABCHI-, which reduce into the Triangle 
AKL, and meafuring half the Bafe thereof, which 
will fall at Q., draw the Line Q.A. 

Secondly, Draw the Line M N, and from the 
Point Q. reduce the Trapezia CDGH into the 
Triangle M N CL-, which again divide into Halfs, 
and draw the Line CLR. 

Thirdly, From the Point R reduce the Trapezia 
D E F G into the Triangle R O P ^ and taking half 
the Bafe thereof, draw the Line RS^ and thtp 
have you divided this irregular Figure into t^^o 
equal Parts by th^ three Lines A CL, CLR, R S. 

Fourthly, Draw the Line A R, alfo CLT parallel 
theretOt Draw alfo AT, and then have you turn- 
ed two of the Lines into one. 

Fifthly, From T draw the Line T S, and paral- 
lel thereto the Line RV: Draw alfo- TV. Then 
is your Figure divided into two equal Parts by the 
two Lines AT and TV. 

Laftly, Draw the Line AV, and parallel thereto 
TW. Draw alifo AW, which will cut the Figure into 
two equal Parts by a ftrait Line, as was required. 

"fou may, if you pleafe, divide fuch a Figure all 
into'Triangles^ and then divide each Trians;le from 
the Point whfere the Divffion of the laft fell, and 
then will your Figure be divided by a crooked Line, 
which you jpiay bring into a ftrait one, as above. 
ij Ji This 
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This above is a good Way of dividing Lands ; 
but Surveyors feldom take fo much pains about it. 
I dial 1 therefore (hew you how commonly they ab- 
breviate their Work, and is indeed 

An eajy Wdy of dividing Landu 

Admit the following Figure ABCDE contain 
46 Acres, to be divided into Halfs between two 
Mert, by a Line proceeding from A. 

Draw firft a Line by guefs, through the Figure, 
as the Line A F. Then caft up the Content of ei- 
ther Half, and fee what it wants, or what it is more 
than the true Half fhould be. 

As for Example: I caft up the Content of AEG, 
and find it to be but 15 Acres •, whereas the true 
Half is 23 Acres -^ 8 Acres being in the. Part 
A B C D G more than AEG. Therefore I make a 
Triangle containing 8 Acres, and add it to A E G^ 
as the Triangle A G I •, then the Line A I puts the 
Figure into equal Halfe. 

But more plainly how to make this Triangle: 
Meafut-e firft the Line AG, which is 33 Chains, 
60 Links. Double the 8 Acres, they make 16; 
to which add five Cyphers to turn them into 
Chains and Links, and then they make 1600000; 
which divide by AG 2360, the Quotient is S 
Chains, 77 Links \ for the Perpendicular HI, take 
from your Scale 6 Chains, 77 Links, andfct it fa 
from the Bafe AGF, that the End of the Perpen- 
dicular may juft touch the Line ED, which will 
be at L Then draw the Line A I, which makes 
the Triangle A CI juft 8 Acres, and divides thp 
whole Fi^urc^as defired. 



/ 
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If it had been required to have fet oflT the Per- 
pendicular the other way, you muft ftjil have 
made the End of it but juft touch the Line ED, 
as LK docs: For the Triangle AKG is equal to. 
the Triangle A G I, each 8 Acres. ^ 

And thus you may divide any Piecenof Land of 
ever fo many Sides and Angles, according to any- 
Proportion, by ftrait Lines through it, with as 
much Certainty, and niOTe Eafe, than the former 
Way. ^ 

Mark, You might alfo have drawn the Line AD, 
and meafured the Triangle A G D, and afterwards 
lj4ve divided the Bafe GD, according fo Proportion, 



in 
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in the Point I: which I will make more plain in 
this following Example, ^ • 

' Suppofe the following Field, containing 27 A- 
cres, is to be divided between three R^en, each to 
have 9 Acres, and the Lines of Divifion to run 
from a Pond in the Field, fo that every one may- 
have the Benefit of the Water, without going over 
one another's Land, 

Firft, From the Pond © draw Lines to every 
Angle, as ©A, ©B, ©C, ©D, ©E; and then is 



i^ 




the. .Figure clivided into five Triangles, each o£ 
which meafure, and put. the Contents down feve- 
rally ^ which Contents reduce all into Perches, fo 
will the Triangle - 

674 

390 
1238 /Perches. 

911 

1 107 

The wJiole Content being 4320 Perches, or 27 A- 
cres, each Man's Proportion being 1440 Perches. 

From 
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From © to any Angle draw a Line for the firft 
Divifion-line. as^ A. Then confider that the firft 
Triangle A O B is but 674 Perches, and the fecond 
B O C 390, both together but 1064 Perches, lefs by 
^176 than 1440, one Man's Portion. You muft there- 
fore cut off from the third Triangle C0D 37^ 
Perches for the firft Man's Dividing-line •, which 
thus you may do: The Bafe DC is 18 Chains, the 
Content of the Triangle 1238 Perches: Say then. 
If 1258 Perches give Bafe 18 Chains, 00 Links ^ 
What fhall 376 Perches give? Anfwer, 5 Chains, 
45 Links •, which fet from C to F, and drawing 
the Line © F, you have the firft Man's Part, viz>. 
A©F. 

Secondly, See what remains of the Triangle C©D, 
376 being taken out, and you will find it to be 861 
rerches, which is lefs by 578 than 1440. There- 
fore from the Triangle D E cut off 578 Perches, 
and the Point of Divifion will fall in G. Draw 
the Line G G, which with © A and O F divides 
the Figure into three equal Parts. 

}iQX9 to divide a Circle according to any Vrpportion^ 
hy a Line Concentrick mth the firft. 

All Circles are in proportion to one another as 
the Squares of their Diameters, therefore if youdi* 
vide the Square of the Diameter or Setnidiameter, 
and extrad the Root, you wiJl have your Defire. 

EXAMPLE. ^ 



- •" 



Let ABCD be a Circle to be equally divided 
between two Mem 

a The 



trigonometry. 



159 




The Diameter thereof is q Qiains. 

The Semidiameter i Chain^ or 100 Links 

The ^Square thereof 10000. 

Half the Square 50CO. 

Thfe Root of the Half 71 Links, which take 
from your Scale, and upon the fame Centre draw 
the Circle GEHF, which divides the Circle 
A B C D into equal Parts. 



CHAP. XIL 

Trigonometry : Or the Menfuration of Right- 

lined Triangles. 

TH E Ufe of the Table of Logarithm Num- 
bers I have (hewed you in doa^. I, concern- 
ing the Extradion of the Square Root. Here follows 
' ■ The 
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The Ufe of the Table of Sines and Tayigenti^ 

Any Angle being givdft in Degrees and Minutes, 
how to find the Sine or Tangent thereof. 

Let 27 Degrees, 10 Minutes be^iven to find the 
Sine and Tangent thereof. Firft^ ih the Table of 
Sines and Ta(ngdnts, at the Head thereof feek for 
27 ^ and havtog found it, look down the firft Co- 
lumn on the Left-hand under Mi for the 10 Mi- 
nutes, and right againft it^ under the Title Sin. 
Hands the Sine required, ^(^-9.659517-, alfo in 
the fame Line under the Title Tang, ftands the 
Tangent of 27^. lo^ viz-. 9,710282 : But if the 
Degrees exceed 45, then look at the Foot of the 
Tabks for the Degrees, and upoii the Right-hand 
Column for the Minutes \ and right againft it you 
will find the Sine and Tangent above {he Title Sine. 
Tan. Thus, thd*Sfne of 64 Degrees, 50 Minutes, 
k9,956684*5 the Tangent "thereof is 10,328037. 

HoTP to find the Co-fine^ or Sine-Coptplement ; the 
Co-tangent^ or Tangent 'Complement, of any given 
Degrees and Minutes. 

The Co-fine, or Co-tangent, is nothing more but 
the Sine and Tangent of the remaining Degrees 
and Minutes after Subtradion from 90 ^ thus, take 
25 Degrees, 10 Minutes from 90 Degrees, 00 Min. 
there will remain 64 .Degrees, 50 Minutes -, the 
Sine of which is, as before, 9,9566845 and that 
is the Sine-Complement of 25 Degrees, 10 Mi- 
nutes. 

. But 
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But the more ready way to find the Co-fine, or 
Co-tangent of any Number of Degrees given, is 
to look for the Degrees and Minutes as before 
taught, for Sines and Tangents;, and right againft 
it under Titles Co-fine and Co-tangent ;> or above, 
if the Degrees exceed 45, you will find the Co- 
fine or Co-tangent required : Thus the Co-fine p£ 
go Degrees, 15 Minutes, is 19.9364^1; the Co- 
tangent x)f 58 Degrees, 10 Mmutes, is 95793974. 



Any Sine or Tangent^ ^o^fine or Co-tangent heiiig 
given^ to find the Degrees aiid Minutes belonging 
^ thereto. 

This is only the Converfc of the former -^ for 
you muft feek in the Tables for the Sine,C^^. given, 
or the nighefl: that can be found thereto, and right 
againft it you will find the Minutes and Degrees 
over-head. Let the Sine 8,742259 be given, right 
againft it ftands 3 Degrees ^^ \o Minutes. 

Remember that Multiplication is performed with 
thefe Logarithm Tables by Addition, and Divifion 
by Subtraftion. If I were to multiply 5 by 4, 
firftIlookfortheLagarithmof5, which is 0,698970 
The Logarithm of 4 is 0,602060 

Added tiogether, they make ; 1,301030 

which 1 301050 1 feek for in the Logarithm Tables ; 
and right againft, under Title ^um. ftands 20, the 
Produd: of 5 -multiplied by 4. 
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If I were to divide ao by ^, firft I look for the 
Logarithm of 20, which as above, is 1,301050 
The Logarithm of 5 is 0,698970 

After Subtraftion remains * 0,602060 



.and the Number anfwering to that Logarithm you 
will find to be 4* 

And thus by Addition and Subtraftion the Rule 
of Three is performed with the Logarithms, vits:,. 
by adding the two laft together, and out of their 
Produft fubtrafting the firft. 

B X A M P L E. 

If 15 give 52, what (hall 4^ give? 
The Logarithm of 15 is ' 1,176091 

The Logarithm of 45 is 1,6533:12 

The Logarithm of 32 is 1,505150 



iMfea^^BMMi 



The two laft added together make ^^1^2^62 

Out of which I fubtraft the firft, and) 08*271 



there remains S 



Againft which 1,982271, 1 find the Number 96. 
I anfwer therefore. If 15 gives 32, 45 fhallgive ^6* 

This you muft obferve to do in the followmg 
Cafes of Triangles, always to add the fecond and 
third Numbers together, and from their Product 
to fubtraft the firft, the Remainder will be the 
Logarithm Number, Sine, or Tangent of your 

required Line or Angle. 

Certaim 



L ■- 
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Certain Theorems for the better underft anding 

Right4i7ied Triangles. 

I. A Right-lined Triangle i? a Figure compre- 
hended within three ftrait Lines. 

Q. It is either Right-an* 
gled, as A, having one right 
Angle, which contains juft 
90 Degrees, vitz. that at -^ •, 
or elfe Oblique as B, which 
confifts of three Acute An- 
gles, neither of them fo 
great as 9oDegrees ^ or which 
contffts of two Acute Aur 
gles and one Obtufe, viiz. as 
that D. 

3. All the three Angles of 
any .Triangle are 6quaJ to 
two Right Angles, or 180 \ 
Degrees •, fb rfiat one Angle being known; the .0- 
ther two together are known alfo^ or two being 
known, the third is alf<j) known by fubtrafting the 
two known Angles out of 1 80 Degrees, the Re- 
mainder is the third Angle. 

To know well what the Quantity of the Angle 
is, take this following Demonftration. 

Let A BCD be a Circle, whofe ' Circumference 
is divided (as 41II Circles you muft efteem fo to be) 
into 360 equal Parts, which are called Degrees, 
and each of thofe Degrees into 60 equal Parts 
more, which are called Minutes: Now a Right- 
angled Triangle is that which cuts off one fourth 

M 2, ^^x^ 




I 



1 6^ 
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Part of this Circle, viis^. 90 Degrees, as you fee 
the Triangle E F G to do. 

An Angle that cuts ofF lefs than 90 Degrees, is 
called an Acute Angle, as H E F. 

G E I is an Obtufe Angle, becaufe the two Lines 
that proceed from E, take in between them more 
than a quarter of the Circle. 
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5. Every Triangle hath fix Parts, vi^. three 
Sides and three Angles ^ the Sides are fometimes 
called Legs, but moft commonly in Right-angled- 
Triangles the bottom Line, as BC, is called the 
Bafe, AC the Perpendicular, and the longed Line 
AB is called the Hypothenufe. The Sides are in 
all in Proportion to the Sines of their oppofite 
Angles ^ fo that any three Parts of the fix being 
known, the reft may eafily be found. 

6. When an Angle exceeds 90 Degrees, fubtrad 
it out of 180, and work by the Remainder. 

CASE I. 

hi Right-angled Triangles^ the Bafe being given^ 
and the Acute Angle at the Bafe ^ hoiv to find the 
Hypothenufe and the Perpendicular. 

In the Right-angled Triangle ABC, there is gi- 
ven theBafe AB,which is 26 

equal Parts, as Perches, or 
the like •, the Angle at A is 
alfo given, which is 30 De- 
grees: Now to find the 
Length of the Hypothenufe 
A C, fay thus : ' 

As the Sine Complement of the Angle at A 

is to the Logarithm of the Bafe 26, 
So is the Rj^dius or the Sine of 90^ 

to the Logarithm of the Hypothenufe AC 30,, ,. 

• ■ 
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The Sine Complement of 30 Degrees is 9,957551 
The Logarithm of 26 is 1,414973 

The Radius, or Sine of 90^ io,cooooo 



mm F 



The two laft added together ^ 1 1 ,41 49 7 3 

Remains, after fubtrafting the firft Numb. 1,477442 

Which if you look for in your Logarithm Tables, 
you will find the neareft Number anfwering thereto 
to be 50-, and fo. long is the Hypothenufe required* 
Note in your Table, when you cannot find ex- 
aftly the Logarithm you look for, you muft take the 
neareft thereto, as in this Example I find 1,477121 
to be the neareft to 1477442. Mark alfo, that 
whereas I fay, as the Sine Complement of the An- 
gle at A, &c. you mky as well fay, as the Sine of 
the Angle at C is to the Log. &c. For the Angle at 
A being given in a Right-angled Tjriangle, you can- 
not be ignorant of the Angle at €k^If you mind the 
Rule above, that all the three Angles of a Triangle 
.are equal to two right Angles, or 180 Degrees^ for 
if you take the Rigbt-sngle at B 90^ and that at 
A 3.0^ both known, and fubtrad them out 180°^ 
thi^re remains only 60^ for the Angle at C. But ia 
purfuance of our Queftion, 

How to find the Perpendicular. 

As the Sine of the Angle A C B 60*^ 
is to the Log. of the Bafe i6 AB 5 ' 

So the Sine of the Angle CAB 50*^ 
to the Log. of the Perpendicular C3 15^ 

Ib^lote 



^ ^\ 
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J^ote^ When I put three Letters to exprefs an Ang]^^^i, 
the raiddlemoft Letter denotes the angular Poiatv ^" 
The Sine 60 ^d'^. is ^ 9^9^7i3iJ^ 

The Log. of the Bafe 26'AB is 1,414973 

The Sine of 30 deg. is 9^698970 

The two laft added — 1 1,11 3945 

— 'Ml I III ^ 

Froni^hichfubtraft the firft,andremains 1,176412 
The neareft Number anfwering to which is 15,^ 

which is the Length of the perpendicular Line 

CB. 

Or othermfe ^ the Hypothenufe being fir ft fou^d^ viz^ 
A C ^ojou mayjind the Perpendicular thus : 

y 

As the Sine of the Right-angXB A orRad. 10,000000 

is to the Log. of the Hypoth. A C 50 1,477 1 2 1 

So is the Sine of the Angle CAB 30 deg. 9,698970 



■*•— I 



to the Log. of the Perpendicular 15 11,176091 

C A S E II. 

The Perpendicular and Angle ACB being given^ to 
find the Bafe and Hypothenufe. 

Let the Perpendicular be CB 15, as before the 
Angle ACB 60 deg. to find the Bafe, work thus : 




M 4 As 
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As the Co-fine of the Angle ACB 

is to the Logarithm of the Perpendicular BC 1 5 , 
So is the Sine of the Angle ACB • 

to the Logarithm of the Bafe AB 26* 
The Co-fine of the Angle ACB 60^, is 9,698970 
The Logarithm of CB 15 is _ 1,176091 

The Sine of the Angle A C B 60, is 9)9 37 5 3 1 

11,115622 

The nearefl: Log. anfwering to 26, is 1,414652 

For the Hypothenufe. 

As the Sine Complement of the Angle ACB 6o* 

is to the Log. of the Perpendicular C B 1 5, 
So is the Sine of the Angle ABC, or Radius 90% 

to the Log. of the Hypothenufe 30^ . 
The Co-fine of the Angle ACB is 9,698970 
The Log. of the Perpend. CB 15 is 1,176091 
The Radius 1 0,000000 



The Log, of the Hypothenufe 30 1,477121 



Or othervpife thus-^ the Bafe hehig firjl founds to 

find the Hypothenufe. 

As the Sine of the Angle ACB 60'' 9)93753i 

i6 to the Log.^f the Bafe 26 1,414973 

So is Radius 10,000000 

* ■ ■ ' ■ ■ ■ ■■ m% 

to the Log. of the Hypothenufe (30) 1,487442 
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CASE III. 
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The Hypothenufe^ and either of the Acute Angles 
given^ tt>find the Bafe and Perpendicular. 



J •• -r 



.-? '. 




LettheHypothenufe.be AC 30 j 
The Angle CAB 30. 

TS find the Bafe AB, work thus: 

As the Sine of the Right Angle C B A > 

^. 90°, or Radius ^ ^ }io,ocoooo 

is to. the Log. of the Hypoth. A C 30 1,477121 
So is the Co-fine of the Angle CAB 30 9,937531 

to the Log. of the Bafe AB (26) 11,414652 



To find the Perpendicular B C, work thus. 

As the Sine of the Right Angle) ' 

^ CBA90', 6r Radius S lo.oooooo 

is to the Log. of the Hypoth. AC 30 1,477121 
So is the Sine of the Angle CAB 30 9,698970. 

■ '^ ■ * 
to the Log. of the Perpend. (15) 11,176091 



lyo 
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Or otherwife ^ the Bafe being found^ to fijid the 

Perpendicular thus. 



\ 



As the Co-fine of the Angle CAB 50' 9^937551 

is to the Log. of the Bafe AB 26 1,414975 

So fe the Sine of the Angle CAB (30"^) 9,698970 

, 11,113945 



* 

to theneareftLog.of the Perpend. (15) 1^176412 



C A S E IV. 

The Hypothenufe and Bafe being given^ te^find the 
two Acute Angles^ viz. ACB, and^k^. 

Let AC, the Hypothenufe, be 30% 

AB the Bafe 26, and the Angle ACB required* 




As the Logarithm of the Hypothenufe AC 30, 
is to Radius, or the Sine of the Angle CBA 90 ^ 

So is the Logarithm of the Bafe AB 26, 
to the Sine of the Angle ACB 6o* 

The 
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The Operation. 

The Log. of the Hypothenufe AC 30 is 1,4771 21 
The Radius ^ iQ,oooooo 

The Logarithm of the Bafe AB 16 1,414975 



w^iM^i— — ■" I m 



The Sifte of ACB the Angle required, 60" 9,937852 



%m 



For the Angle CAB, work thus. 

As the Log. of the Hypothenufe A C 30 1,477121 

is to the Radius 90, 10,000000 

So is the Logarithm of the Bafe AB 26 1,414973 



mmimm 



to the Co-fine of the An^le required 30 9,9 37852 



» I \mmmmi^m^ 



CASE V. 

The Hypothenufe and Perpendicular being given^ to 

find the Angles and B^fe* 

^ The Hy^othenufal is 30. 
x^<^ The Perpendicular 1 5 . 
^ ig ABC a Right Angle. 



B 



Now 
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l^ow to find the Angle at A, work thus. 

As the Log. of the Hypothenufe AC 3c 1,4/7121 

to the Radius io,oooogo 

So*is the Log. of the Perpendicular 1 5 C B i ,1 7609 1 

To the sine of the Angle at A go 9,^98970 



■ M 



To find the Angle at C, work thus. 

As the Logarithm of the Hypothenufe A C 30 

Is to the Radius 90, 
So is the Logarithm of Perpendicular BC 15 

To the Co-fine of the Angle A, which is the An- 
gle C 60. 

Laftly, to find the Bafe, work as you were 
taught in Cafe 2. 

.Here note. That any two Sides of a Right- 
angled Triangle being given, the third Side may 
be found by Extraction of the Square Root. 

E XA MV LE, 

In the Right-angled Triangle 
A , let the given Bafe be 20, the 
Perpendicular 15, and the Hy- 
pothenufe required. 

Square the Bafe ap, or mul- 
tiply it by itfelf, and it makes 400 : Square alfo 
the Perpendicular 15, and it makes. 225, add the 
two Squares together, and they rnake 625-, from 
which Sum extract the Square Root, which Root 

is 
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625(25 
As for 



is the Length of the Hypothenufal, viz^ 
25 •, but if the Hypothenufal, and either 
of the other Sides be given to find 
the third, you muft fubtrad the lefTer 
Square out of the greater, and the Root 
of the Remainder is the Side required. 
• Example^ the Hypothenufe 2,5 is given^ and the 
Bafe 20, to find the Perpendicular multiply the 
Hypothenufe in itfelf, and it makes 625 

Multiply the Bafe in itfelf, and it makes 400 

■ ■ ■ >. ■ 

Which 400 fubtrad from 625, there remains 225 
The Root of which is 1 5, tlie Perpendicular required. 

C A S E VI. 

' Of Oblique-angled Plain Triangles. 

Two Sides of an Oblique Triangle being given, 
and an Angle oppofite to either of the Sides, how 
to find the other two Angles and the third Side. 





\q. 
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In the Triangle ABC there is given the Side A B 

40, the Side BC 52 ^ 
The Angle at A 40 Degrees, 
And the Angle at C is required. 

Note, That in Oblique Triangles the fame Rule 
holds good as in Right-angled Triangles, viz-. That 
the Sides are in fuch Proportion one to another, as 
the Sines of their oppofite Angles. 
As the Logarithm of the $t4^BC 52 1,505 15'0 
'. is to the Sine of the ^Afille A 40, 9,808067 
So is the Logarithm qil tfie Side A B 40 1,602060 






11,410127 



* * ■ I I tmmm^m^m 



To the Sine of the Angle atC 53^ : 28 9.904977 



t»m 



Toj^nd the Angle at B. 

Add the two known Angles together, vi^. that 
at A 40, and that at C 53.^8, and they make 93 
Degrees, 28 Minutes^ which fubtraded from 180 
Degrees, leaves 86 Degrees, 31 Minutes, which is 
the Angle at B. ^ 

Lajilj^ to find the Line A C, fay. 

As the Sine of the Angle A 40 9,808067 

is to the Logarithm of the Side BCgx 1,505150 

So is the Sine of the Angle 86°:9x 9,9992 04. 

11,504354- 



to the Log. of the Side AC required 56 1,696287 
J Note J 
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Tifote^ Though 'the neareft whole Number an- 
fwering to the Logarithm 1696287 be 50; yet if 
you go to Fraftions, the Length of the Line A C 

IS but 49 f's^. 

C A S E vir. 

Two Angles being given, and a Side oppoftte to one 
of theniy to find the other opfofite Side, 

In the foregoing Triangle there is given t6e An- 
gle A 40 Degrees, the Angle C 53 Degrees, 28 
Minutes \ alio the Side A B 40 : To find the Side 
B C work thus : 
As the Sine of the Angle C 53 : 28 9,90499X 

is to the Logarithm of the Side AB 40 1,602060 
So is the Sine of the Angle A 40 9,808067 



K 
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11,410127 



to the Log. of the Side B C, neareft 32 1,5051 35 

CASE VIII. 

Two Sides of a Triangle being given^ with the Angle 
contained by them^ to find either of the othet 
Angles. 




\^ 
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In the Triangle ABC 

there is given the Side A B 197, 
The Side A C 500, 
The Angle at A 40 Degrees ^ 
Now to find either of the other Angles work thus : 
As the Log* ofthe Sum of the 2 Sides 697 2,843235 

is to the Log. of their Difference 303 2,48 1 443 
So is the Tang, of the half Suip of the ? p 

two oppofite Angles 70 Degrees -T ^^'43°934 

»»— — — ^ ■ « 

12,920377 



to fhe Tangent of 50 degr, 4 min* 10,077144 

Which so*" 4' added to the half Sum of the two 
unknown Angles, viz>. yd" makes 120'' 4^ whfch is 
the Quantity of the Angle at B •, alfo t^ken from 
70, leaves 19'' 56^, which is the Angle at C. 

CASE IX- 

Three Sides of an Oblique Triangle being given, to 

find the Jingles. 




You muft firft divide your Oblique Triangle into 
two Right-angled Triangles thus: 

In 
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In the Triangle ABC 
the Side AC is 56 

The Side AB ' . 3^ 

The Side BG ao 

• • 

The Sura of the two lefler Sides 55' 

The Difference of the two klTer Sides \6 

As the Log. of the greateft Side AC 50. 1,698970 

istotheLogar.oftheSumofthetwo? ^ o 00 

•leflTer Sides 56, \ . ^1.748188 

So is the Diff. of the two leffer Sides 16 1,204120 

■ * ■■■■ a 

2,952308 



■ 1 ll c —^MJ^hi 



to the Log. of a fourth Number 18 1,253338 



Subtraft this 18 out of the greateft Side AC §0;' 
and there remains 32 -, the half of which, viz. 16^ 
is the Bafe of the lefler Right-angled Triangle, and 
. the Remainder of the Line A C, viz. A D 34, is the 
Bafe of the greater Right-angled Triangle, iflt6 
which this Oblique Triangle is divided. 

And now of either Right-angled Triangle BDC^ 
or BDA, you have the Bafe ind Hypothenufe gi-. 
ven to find the Angles-, which you muft do as you 
were before taught, Cafe IV* 

Note^ That you may better and cafier find the 4th 
Number, for dividing an Oblique-angled Triangle 
into two Right-angled Triangles by Vulgar Arith- 
metick, than by the Tables of Logarithms, thus t 

N ?i<;^^^ 
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Square the tliree given Sides, add the two 
gireater Squares together, and from that Sum fub- 
trad the leffer-, half the Remainder divide by the 
greater Side, the Quotient will be the Bafe of the 
greater Right-angled Triangle. 

E X AM? L E. 

In the foregoing Triangle, the Square of the great- 

, eft Side ^C 50, is 2500 

The Square of the Side AB36, is 1296 

• 

Added together, make 3796 

» ■ 

From which fubtrad the Square of the ) 
leaftSide ' • I 4O0 





Remains 339^ 
The Half 1698 



Which 1698 divide by 50 the longeft Side, the •' 
Quotient is 33 rr, the Bafe of the greater Right- 
angled Triangle, vi%» AD^ and that being fub- 
trafted out of 50, leaves \6^ for the Bafe of the 
fbialler Right-angled Triangle, vi&.\iQ>» 



CASE 
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C A S E X. 

Tihe three Sides of an Oblique Triangle being given^ 
how to find the fuperficial Content without mow* 
ing the Perpendicular. 

From half the Sum of the three Sides fubtraft 
each particular Side. Add the Logarithms of the 
three Differences, alfo the Logarithm of half the 
Sum of the three Sides together. Half the Total 
is the Logarithm of the Content required* 

In the foregoing Triangle, the Sides are 50, 5^, 
QO, their Sum is 106, the half Sum 53. 
The Differences between the half Sum and each 

particular Side, are. ^ 5 Log. 0.477121 

17 i.x 30449 

The half Sum 53 1.724276 



• f 



t] 






Total added 4.950:^60 
The half 2.475*80 



The Number anfwering to that l^og. is 298, 
which is the Content of the Triangle rcqgiretl* 

fy ^t//^<fr Arithmettfk thus. 

Multiply the firft Difference by the fecond, that 
Produd by the third, that Prgdud by the half Sum. j 
Laftly, Extraft th« Square Root, and you have the 

N 2 
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Superficial Content. So 3 multiplied by 17 makes 
51^ \ybich multipfied by 53, makes 1683-, that 
multiplied by 53, the half Sum makes B^\(^(^''^ 
the Square Root of which is 298, the Content re- 
quired. 




C H A P. XII. 

Of Heights and Difiances. 



How to take the Height of a Tower ^ Steeple^ TreCy 

or any fuch thing. 

LE T AB be a Tower, whofe Height you would 
know. 
Firftj^at anjr convenient Diftance, as at G^ 
place your Semicircle, or what other Inflrument 
you judge moft fit for the taking an Angle of Alti- 
tude, as a large Quadrant, or the like, and there 
obferve the Angle ACB. But to be more plain, 
place your Semicircle at C^ and having turned it 
down by a Plumb, make it to ftand Horizontal ^ 
which it does when a Plummet-line fixM to the 
Centre falls juft upon 90 deg. (in fome Semicircles 
there is a Line on the Back-fide of the Brafs Limb, 
on purpofe for the fetting it Horizontal.) Then 
(firft fcrewing thelnftriiment faft) move the Index 
up and down, till through the Sights youefpy the 
top of the Tower at A^ f^c then what Degree upon 
the Limb are cut by the Index, which let be $8, 

io 
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•fo much is your Angle of Altitude. Meafure 
next the Diftance between your Inftrument and the 
Foot of the Tower, i>iz». the Line CD, which let 




be 25 Yards ^ then have you all the Angles^jiVa 
(admitring the Angle of the ToWer makes with, 
the Ground, viz». J^ to be the rightvYngle) and the 
Bafe to find the Perpendicular AB-, which you 
may do, as you were taught in Ca[e I. o^Trigono- 
fhetry : For if you take 58 from 90, there remains. 
32 for the Angle at A. Then fay. 



1^ ^ 



t.^ 
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As the Sine of the Angle A 52 9,7242 10 

is to the Log. of the Bafe C D 25 1,397940 

So is the Sine of the Angle C 5^ 9,9x8420 

to the Log. Heigh th of the Tower? , ^ 

AR. or rather AD. ao Yards J ",32^3^0 



AB, or rather AD, 40 Yards 



tm^ 



1,602150 



'•m 



To this 40 Yards you muft add the Height of your 
Inftrument from the Ground ; or, which is better, 
look through your fixed Sight to the Tower, and 
mark where your Sight falls upon the Tower, and 

" meafure . from that Place to the Ground, which 
add to the former Height found. In this way of 
taking Heights, the Ground ought to be very level, 
or you may make great Miftakes. Alfo the Tower 
or Tree (bould ftand perpendicular : Or elfe you 
muft meafure to fuch a place, where a Perpendi- 
cular would fall if let down ^ as A B is not a Per- 
pendicular, but Ad'^ therefore meafure the Di- 
uafice C^ for y6ur Bafe. ^ 

This you may plainly underftand by the forego- 
ing Figure •, for if ftanding at C, you were to take 
the Height of the Tower and Steeple to E, the 

"Angle ECB is the fame as the Angle at ACB-, 
and if you meafure only CB or CD, you will 
make the Height FE the fame as D A-, which by 
the Figure you plainly perceive to he a great Er- 
rror : therefore to take the Height FE, you (hould 
meafure from C to F* 

JfOTV 
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How to take the Height of a Tower ^ &c. when you 
cannot come nigh the Foot thereof. 

In the foregoing Figure, let A B be the Tower j 
and fuppofe CB to be a Moat, or forae other Hin- 
drance, that you cannot coine nigher than C to take 
the Height. Therefore at C place your Inftrument, 
and take (as before) the Angle ACB 58 deg. Then 
go backwards any convenient Diftance,astoG,there . 
alfo take the Angle A G B 58 deg. This done, fub- 
trad 58 from 180, fo have you 122 deg. the Angle 
AGO. Then 122 and 38 being taken from 180, 
remain 20 for the Angle GAC. The Diftance 
GC meafured, is 26. Now by Trigonometry fay. 
As the Sine of the Angle A 20 9534052 

is to the Log. of the Diftance GC 26 141 4973 
So is the Sine of the Angle G 38 9789342 

II2O43I5 

to the Log. of the Line A C 47 1,670263 



Again, 

As Radius the Right Angle B io,ooccoo 

is to the Log. of the Line AG 47 1,672098 

So is the Sine of the Angle C 58 9,928420 



■•■^■MW 



to the L05. Height of the Tower > ,5^0518 

40 Yards j ' ^ 

■ 

But ftill, as I told you before, the Ground is 
underftood to be level. However, if it be not, I 
will iliew you. 



^ \ 
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Jitycp to take the Height of a Towers 5cc. when the 
Ground either rifetb or falletb. 

AB is the Tower, C B the Hill whereon you are 
to take the Height of the Tower ; plant your Se- 




micircle in any Place of the Hill, as at G ; then 
turn it down, and make it ftand Horizontal, as be- 
fcre direfted, the Diameter then pdinting to d of 

the 
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the Tower, turn the moveable Index to A, and 
take the Angle AC^-, which let be 19 Decrees, go 
Minutes. Take alfo the Angle ^CB, which is 45 
Degrees, go Minutes, meafure alfo the Diftance 
CB 56 Yards ^ take 19 Degrees, go Minutes, out 
of 90 Degrees, o Minutes, there remains 70 Degrees, 
go Minutes, for the Angle at A ^ then fay. 
As Sine 70^ : go' 9974346 

is to the Diftance C B 5 6 Yards, Log. 1 748 1 88 
So are both the Angles at C 19 go, and 7 ^ , 

45 30, ^i;.. 65° o' Sine ^^ i 99^7.6 



I 
I 



11705464 



to the Height of the Tower $4Yards,Log. i,7gi 1 18 

' ■ ■ - I I m 

To take this at two Stations, without approaching 
the Foot of the Tower, is no more than what has 
been faid before , for if you take your Angles at C, 
and then meafure to F, and there in like manner as 
before, take your Angles again, thereby you may 
find all the Angles, and the Line AF , then fay. 
As the Sine of the Angle ABF 

is to the Logarithm^ of the Line FA, 
So is the Sine of the Angk AFB 

to the Logar. of the Height of the Tower AB. 

Of Dijlance. • 

*■ ( 

Although I have before (hewed how to take Di- 
ftance by furveying a Field at two Stations, yet 
fince it feems naturally to come in here again, I 
will give you one Example thereof: Suppofe this 
following Figure to be a Piece of a River, and you 
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meafuring along one Side of it, would as well 
know the Breadth of it, as alfo make a true Plot 
thereof, by putting down what remarkable things 
are feen on the other Side. 

Beginning at © i, the firft Station, caufe one of 
your Afliftants to go to the next Bend of the River, 
as 2, and there fet up a Mark for you -, then fee 
what Angle from the Meridian O i, © 2 makes, 
which let be N. 6 Degrees W. : Alfo feeing feveral 
Marks on the other Side of the River, taking their 
Bearings, as the Houfe A, which ftands upon the 
Bank, and is a good Mark ^ for the Breadth of the 
River bears N.W. 5 xV(^^. the Wind-mill B up in 
the Land bears N. W. 40 deg. theTree C by the 
Water-fide bears N. W. \j deg. All this note down 
in your Field-Book, and meafure the Diftance © r,^ 
© 2, 18 Chains, 20 Links. After this, coming to 
• 2, fee how the next Bend of the River bears/rom 
you, viz>. O g •, which is N. E* 15 deg. Sec alfo how 
the Houfe A there bears from you, vis^. S. W. 20 
deg. the Wind-mill S. W, "yo deg. the Tree N.W, 
Tj. Alfo as you are. going forward, if you fee any 
thing more at this fecond Station, taking the Bear- 
ing thereof, as a noted Houfe D up in the Land 
bears N. W. 28°. and a Church E clofe by the Ri- 
ver's Brink N. W* 4°. Meafure the Diftance 2, 5, 
and placing your Inftrument at 3, theChurch bears 
from you N. W. 88 deg. The Houfe up in the Land 
D you cannot fee for the Church, therefore let it 
alone for the next Station* Bufhere you may fee 
forward a little Villa;?e F, the firft Houfe whereof 
bears from you N. W. 32 deg. Meafure the Di- 
ftance 9, 4, and planting your Inftrument in 4, the 
firft Houfe of the Village F bears from you S. W, 
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2 deg. arid the Houfe D, which you could not 
Tee at the third Station, S. W. X4\ Having put 
down all.thefe things in your Field-Book, it will 
look thus: . 

© I N.W. 6°. 1 8 Chains, lo Links. 

A Tree upon the Brink of the River bears 

N.W. If. oo'. 
A Wind-mill up in the Land N.W, 4o^ oo'.' 
A Houfe upon the River-Bank N. W. 52^. oo'. 



© 2 N. E. 15^. 18 Ch. 10 Links. 
The Tree . N. W. 77^ ^Thefe look back to 
The Houfe . S. W. 20^ > the Obfervation 
The Wind-mill S. W. 50^ > of O i. 
A noted Houfe far up in the ^ 

Land N. W. 28^^ Forward Obferva- 

A Church upon the River VC tions. 

Bank N. W. 4^ -> 

© 5 N.W. 15. 20 Ch. 50 Links. 

The Church bears N.W. 88^.lThefe look back 
The noted H. cannot be feen. i to the Ob. of O 2. 
The End of a little Village. 7 ^^^^^^^^ ^^^^^^^^^ 

JN. W, 22. J 



^ . ■ 

The End of the little Village. ■^ 

S. W. 32. /Thefe refpcd O 3 
The Houfe refpefting 2 inf and O 2. 
the Land. S.W. 24°.) 

To protraft this, draw the Line N. S. for a Meri- 
dian, and laying your Protraftor upon it, the Centre 
thereof to O i ^ againft N. W. 6 make a Mark for 
the Line that goes to © 2 : Alfo againft N. W. 17 
make a Mark for the Tree, and againft 40 and 52, 

for 
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for the Wind-mill and Houfe. Then from i 
through thefe Marks; draw the Lines © A, © B, 

©G, 2- 

Secondly, Take from your Scale 18 Ch. 2oLim 
and fet it off upon the Line O 2, which will reach 
to © 2. There lay again the Centre of your Pro- 
trador, the Diameter thereof parallel to the Line 
N. S. ', and make Marks, as you fee in the Field- 
Book, againft N. E. 15. N.W. 77. S.W. 20. S. W. 
50, N.W. 28. RW. 4^ and through thefe Marks 
draw Lines. The firft Line direfts to your third 
Station, the fecond Line N.W. 77. direds you to 
the Tree C u{)on the River's Bank , for that Line 
cutting the Line © i C, fhews you by the Inter- 
fection where the Tree flood, and alfo the Breadth 
of the River, Alfo the Line S. W. 20 cuts the Line 
from the firft Station N. W. 52, in the place where 
the Houfe A ftands upon the Bank of' the River, 
If therefore you draw a Line from A to C, it will 
reprefent the farther Bank of the River. And fo 
you may proceed on Plotting, according to the 
Notes in your Field-Book ; and you will not only 
have a true Plot of the River, but alfa know how 
fer the Wind-mill B, and the Houfe D, ftand from 
the Water-fide.- 

How to take the Horizo?itaI Line of a HilL , 

When you meafure a Hill, you muft meafure the 
Superficies thereof, and accordingly caft up the 
Contents. But when you plot it down, becaufe 
you cannot make a Convex Superficies upon the 
Paper, you muft only plot the Horizontal or Bafe 
thereof, which you muft (hadow over with the 
Refemblance of a Hill, that other Surveyors, when 
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they apply your Scale thereto, may not fay you ' 
were miftaken. And you may find this Horizon- 
tal or Bafe-Line after the fame manner as you have 
been taught to take Heights. 

For fuppofe ABCD a Hill, whofe Bafe you 
vould know. Plant your Semicircle at A, aiid 
caule aMark to be fet up at B, fo high above the 




top of the Hill, as the Inftrument ftands from the 
. Ground at A ; and making your Inftrument hori- 
zontal, take the Angle B A D 58 deg. Meafure the 
Diftance AB 16 Chains, 80 Links ; then fay. 
As Kadius looooooo 

istotheLine AB i6Ch. 8oLin. 3325309 
So is the Sine Complement of A 58' 9724210 

to part of the Bafe AD 8Ch.9oLin. 12,949519 



But 'if you have occafion to meafure the whole 
Hill, plant again your Inftrument at B, and take 
the Angle CBD, which let be 1,6 dig. Meafure 
alfo the Diftance BCii Chains; thenfay, 

J A« 
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As Radias ^ ^ looooooo 

13 to the Line BC 2 1 Ch. o Lin. (Log.) 13222 19 

So is the Sine of the Angle CBD 46 98569.34 

to the part of the Bafe DC 1 5Ch, 1 1 Lin.i 1,1 79 15^ 

Which 15. II. added to 8. 90. makes 24 Chains, 
I Link, for the whole Bafe A€r^ which is to be 
plotted, and not A Band BC-, although they are 
to be meafured to find the Content of the Land. 

I mentioned this way, for your better under- 
ftanding how to take the Bafe of Part of a Hill ^ 
for many times your Survey ends upon the Side 
of a Hill. But if you find you are to take in the 
whole Hill, you need not tike altogether fo much 
pains as by the former way. As thus: Take, as 
before, the Angle A 58 deg. Meafure alfo A B. 
Then at B take the whole Angle ABC 78 deg. Sub- 
tract thefe two from 180 deg. remains 44 for the 
Angle at C ^ then fay, 

As the Sine of the Angle C 44 
is to. the Log. of the Side A B^ 

So is the Sine of the Angle ABC 
to the Log. of the Bafe A C. 

Ihoxv to tale the Shoals of a River s Mouthy and 

Plot the fame. 

Meafure firfl the Sea-coaft on both Sides of the 
River's Mouth, as far as you think you (hall have 
occafion to make ufe thereof j ana make a fair 
Draught thereof, putting down every remarkable 
thing in its true Situation, as Trees, Houfes, Towns, 
Wind-mills, &c. Then going out in a B9at to fuch 
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Sands or Rocks as make the Entrance difficult, at 
every confiderable Bend of the Sands, take with 
a Sea-Compafs the bearing thereof to two known 
Marks upon the Shore-, and having fo gone round 
all the Sands and Rocks, you may eafily upon the 
Plot before taken, draw Lines which (hall interfed 
each other at every confiderable Point of the Sands, 
whereby you may truly prick out the Sands, and 
give good Diredions either for laying Buoys, or 
making Marks upon the Shore for the Diredion of 
Shipping. 

EXAMPLE. 

Suppofe the following Figure to be a Piece of feme 
Sea-Coaft; Firft, I make a fair Draught of it, with 
the Mouth of the River as far up as there is occafion, 
putting down every remarkable thing, as you fee 
here, all but the Rock-s and Sands excepted, which 
lam now going to ftiew you how to take. Go in a 
Boat down the River, till you find the Beginning of 
the firft Sand A, as at a^ and there take a Sight to 
the Red-Houfe, which let be S. W. 86 de^. alfo to 
the Tree, which is S. E. 6 deg. To plot which, draw 
Lines quite contrary to your Obfervations \ as from 
the Red-Houfe draw a Line N. E. 86. and from the 
Tree a Line N. W. 6 deg. which two Lines will in- 
terfeft each other in the Point a^ which (hews you 
the Beginning of the Sand A. Row along the fame 
Sand, founding as you go, till you find it have a con- 
fiderable bending, and there take again two Obfer- 
vations, as before, and protrad them too* when 
you come a-fhore, in like manner. The like do at the 
bending of every Sand^ till either you come round 

the 
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the Sand, or come to the PUce where it joins with 
the Shore, 

O >s. 



1 94 Heights and Difiances. 

It would be too tedious for yon, and troublefome 
for me, to give you all the Obfervations, I having 
already in this Treatife fo often defcribed the fame 
thing before-, therefore I will mention only one 
Place of Obfervation more, which I judge fufficient. 
In the Sand C, I find the Bend (2), and there, as I 
fhould do at all the reft, I take two Obfervations 
to fuch things on the Shore as are moftconfpicuous 
unto me, vix>. Firft, to the Beacon, which bears from 
me S.W. 1 5 deg. Secondly, to theWind-mill, which 
bears from me N.W. 40 deg. Now after I have taken 
the other Angles or Bends of that Sand,and am come 
home, I draw a Line from the Beacon oppofite to my 
Obfervation S.W. a 5 ^%.'z;/25.N.E. ^i 5 deg. Alfo from 
the Wind' mill I draw a Line S. E. 40 deg. Now 
where thefe two Lines interfeft each other, as they 
do at 2, 1 mark for one Point of the Sand C- In like 
manner as I did this, lobferve and protrad every 
Line of the Sand C, and of all the other Sands and 
Rocks, be there ever fo many \ and fo will you 
have a fair Map, fitting for Seamens Ufe. 

Now to give Direftion for Seamens coming in 
here, draw a Line through the middle of the South 
Channel, which Line will cut both the Church and 
Wind-mill^ fothat ifaShipcoming from the South- 
ward, bring the Church and Wind-mill both into 
one, and keep them fo. fhe may boldly run in, till 
fhe brings the River's Mouth fair open, and then 
fail up the River. Likewife coming from the North- 
ward, muft bring the Tree and Beacon both into 
one, and keep them fo till the River's Mouth is fair 
open. But left they ftiould miftake, and run upon 
the Ends of the Sands A or B, it would be neceflary 
that a Mark was fet up' behind the Red-Houfe, in a. 
firaittLine with the m\ddk 0? t\vt^\N«^ ^^ ^. 
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Then a Ship coming from the Southward, or North- 
ward, let her keep her former Marks both in one, 
till fhe bring-the Red-Houfe and ^ both in one , 
and then keeping them fo, run boldly up the River, 
till all Danger is paft. I have put down this Wind- 
mill and Beacon, not as if fuch good Marks would 
always happen^ but'to fliew you how to place 
Marks, or lay Buoys if it be required. 

You muft mind, after you have taken all the 
Sands; to take, the Sounding alfo quite crofs the 
Channels, all up and down, and to put them down 
accordingly 5 the beft time of doing which, is at 
Low- Water in Spring-Tides. 

How to know whether Water may be made to run 
from a Spring-head to any appointed Place. 

* For this Work, the Diameter of the Semicircle 
is a little too (hort^ however, an ipdifFerent Shift 
may be made therewith^ but it is better to get a Wa- 
ter-level, fuch as you may buy at the Inftrument- 
Makers-, with which being provided, as alfo with 
two Afliftants, and each of them with a StafFdivided 
into Feet, Inches, ^nd Parts of an Inch, go to the 
Spring-head^ and caufing your firft Afliftant to 
ftand there with his Staff perpendicular, make the 
other go in a right Line towards the Place defigned 
for bringing the Water any convenient Diftance, 
as 100, 1 50, or 200 Yards, and there let him ftand, 
and hold his Staff perpendicular alfo. Then fet your 
Inftrument nigh the Mid- way between 'em, making 
it ftand level or horizontal ^ and look through the 
Sights thereof to your firft Affiftant's Staff, he 
moving a Piece of white Paper up and down the 
Staff, according to the Signs you make to hicrv^ tv^JL 
through the Sights you efpy t\\^ \ct^ ^^"^^ ^^ "^^ 
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Paper. Then by a Sign make him to underftand 
that you have done with him-, and let him write 
down how many Feet, Inches and Parts the Paper 
* refted upon. Alfo going to the other End of your 
Level, do the fame by the fecond Afliftant, and let 
him write down alfo what number of Feet, &c. the 
Paper was from the Ground. This done, let your 
fir ft Afliftant come to the fecond Afliftant*s Place, 
and there let him again ftand with his StafF^ and 
let the fecond Afliftant go forward 100, 20oYards,as 
before, and placing yourfelf and Inftrument in the 
midft between them, take your Obfervations alto- 
gether as before, and let them put them down in 
like.manner. And fo muft you do till you come to 
the Place whereto the Water is to be conveyed. 
Then examine the Names of ooth your Afllftants, 
and if the Notes of the, fecond Afliftant exceed 
that of the firft, you may be fure the Place is lower 
than the Spring-head, and that therefore Water 
may be well conveyed. But if the firft's Notes ex- 
ceed the fecond's, you may conclude it impoflible 
without Engines, or the like. 



The firft Affiftant's Note. 
Stat. Feet. Inch. Parts, 

Qi 4 3 5 
O 2 12 4 2 

© 3 3 5 J 



The fecond Affiftant'i Note. 
Stat. Feet. Inch. Farts. 

01 14 I ' 
O 2 463 
2 924 



20 



8 



28 



8 



« 

. Here you may fee the fecond Affiftant's Note ex- 

^ ceeds the firft, 8 Foot, i Inch ^ which is enough to 

bring the Water with a ftrong Current, and to 

make it alfo rife up 6 or 7 Foot in the Houfe,if oc- 

c^fion be , for fuch as have written of this Matter^ 

allow but 4 Inches and T¥a\Xm aMxk to make the 

Water run. K'^hXSJ^ 
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The U S E of the foregoing 

TABLE. 



IHav E already fufficiently,- in the fixth Chap- 
ter of this Book, taught you the Ufe of this 
Table'-, however/ becaufe it is made |fomewhat 
different from fuch of this kind as have been made 
by others,. I will briefly, by- an Example or two, 
explain it to you. Admit in furveying a Wood, 
or the like; you run a Line N. E. 40 Degrees, I'o 
Chains : Or, in plainer Terms, a Line 10 Chains 
in Length, that makes an Angle with the Meridi- 
an of 40 Degrees to the Eaftward ^ and you would 
put down in your Field-Book the Northing and 
Eafting of this Line, under their proper Titles 
N. and E. according to Mr. Norwood's Way of 
furveying, taught in the (ixth Chapter. 

Firft, at the Head of the Table find 40 Degrees, 
then in the Column of Diftancesfeekfor 10 Chains: 
Which had, you* will find to ftand right againflit, 
under the Title N. 7. 7. for the Northing, which 
is 7 Chains, ,-V of a Chain : And for the Eafting, 
tinder the Title E. 6. 4. which is 6 Chains, A of a 

B Chain, 






( o 

Chain, as nigh as may be expreflfed in the tenth 
Part of a Chain : But if you would know to one 
l^ink, add o to the Diftance, fo will lo be ico-, 
which feek for in the fame Page of the Table, and 
right againft it you will find under Title N. 76. 
6. or 7 Chains, 66 Links for your Northing ^ and 
under Title E. 64. 9. or 6 Chains, 45 Links for 
your Eafting: Which found, put down in your 
Field-Book accordingly •, .and having done fo by all 
your Lines, if you find the Northing and South- 
ing the fame, alfo the Eafting and Wefting, you 
may be fure you have wrought true, other wife 
not. 

If the Diftance cdnfifts of odd Chains and Links, 
as moft commonly it fo falls out, then take them 
feverally out of the Table, and by adding all to- 
gether you- will have your Defire. As for Exam- 
ple : 

• • - 

Suppofe my Diftance run upon any Line bt 
N. W. 35 Degrees, 15 Chains, 20 Links : N. 

Firft in the Table I find the North- ) Ch. Ch. Lin. 

ing of 10 Chains to be '- — 3 10 — 8 — 19 

5 — 4—10 
2oUn.o — i6it 



ia~45A 



«•■ 



Which added together, makes 12 Chains, 45 
Links tV for the Northing of that Diftance ran. 

4 „ I« 



^ (3) 

In like manner under 35 Deg, and Title W, Ifin^ 
the Welling of the fame Line, as here : 

, , Ch, Ch, x^t 

10— J-^74 

5 — 2—87 
'' . aoLin.o— ir.j£ 



. * ' - ■ ■ ■ . I ^ 

By which I conclude the Northing of that Line to 
be 12 Chains, 45 Links -A-, and the Wefling 8 ' 
Chains, 72 Links tV : Which thus you may prov^ 
by the Logarithms. 

As Radius -^ -— — ^io,cfeoco.o 

is toihe Diftance 15.20. ■ 9,181844 

So is the Sine of the Courfe 35 peg. — • 9,758591 



'# ■ 



to the Wefting 8 Chains, 72 Links — 12,940435 



And, As Radius -* 10,000000 

- to the Diftance 15 Chains, 20 Links 3,181844 ' 
So Co-fine of the Courfe 55 ^ ■: —^9,9133^4 

to the Northing 12 Chains, 45 Links 13,095208 



Mark^ If your Courfe had been S. E. it would 
have been the fame thing as N. W. : For you fee 10 
the Tables N. and S. E. and W. are joined toge- 

B 2 theft 




.(.+ ) 

,thcr. If your Degrees exceed 4.5, then feek for 
them at the Foot of the Table : And over the Ti- 
tles N. S. E. W. find out the Northing, Southing, 
Eafting or \Vefting. 

I think this to be as much as need be faid con- 
cerning the preceding Table : As for the finding 
the Horizontal Line of a Hill, and fuch like things 
by the Table, before you have half well read 
through the Chapter ot Trigonometrjr^ your own 
Ingenuity will hA enough prompt you to it. 
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The Tabu of Sines and Tangents. 
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Sine. I Co-fine. 



• * 



' 



-40 

45 
50 

55 
60 






0.000000 

5X^.1626^6 
7.463726 
7.639816 

7764754 
7.861662 

7^.94 0842 

8.00778.7 
8.065775 
8.116926 
8.162681 
8.204070 
• 8»24i'855 

Co-fine. I Sine. 



Tangent. 



10.000000 

9-909999 
9.999998 

9.999996 

9-999993 
9.999989 

9-9999^ 
9.999977 
9.999971 
9.99996s 

9-999954 
9.999944 

9-999934 



0.000000 

7.162696 
7.463727 
7.639820 
7.764761 
7.861674 
7.940858 



Co-tang. 
Infinita. 60 

12.837304 55 1 

12.536273 50 
12.360180 45 

12.235239 40 

12.138326 35 

12.059142 130 

lf.i.992ipi 
11.934194 
11.883037 
ii. 837273 
11.795874 
11.758079 



8.007809 
8.065806 
8.116963 
8.162737 
8.204126 
8'.24i92i 

Co-tang. I Tangent. 



25 
20 

15 
10 

5 
o 

M 



89.. 



«*-^p 



I. 



M 



o 



Sine. 



8.241855 



Co-fine. 
9-999S134 



5I8. 276614 
10 8.308794 

15 8-338753 
20 8.366777 

25 8.393101 
3^ 8-4179 19 
351 8 -441 394 



9.999922 
9.999910 
• 9.999897 
9.999882 
9.999867 
9.999851 



40 

45 
50 

55 
60 



8.463665 
8.484848 
8.505045 

8-524343 
8.54.2810 



Co-fine. 



9.9P9834 
9.999816 

9-999197 
9.999778 

9-999757 
9-999735 



Tangent. 
8.241921 

8.276691 
8.3'o8884 
8.338856 

8.366^55 

8-59?234 
8.4.18068 

8.441560 
8.463849 
8.485050 
8.505267 
8.524586 
8.543084 



Co-ti 



tang. 1 



11.758079 

11.723309 
11.691116 
1 1.661 144 

11-6331.05 
li. 606766 

1 1 -58 193 2 



11.558440 
11.536151 

11.514950 

"•494733 
11.475414 

1 1.456916 



Sine. I Co-tang. 



'I'angent. 
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The Table of Sines and Tangents, 

2. 
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25 
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35 
40 

45 
50 

55 
60 



Sine. 



8.542819 
8.560540 

8-593948 
8.609734 
8.624965 
8.639680 

8.65391 I 
8.667689 
8.681043 
8.693998 
8.706577 
8.718800 



Co-fine. 



Co -fine. 



9-q9y7.<5 

9-999713 
9.999689 

9.999665 
9.999640 

9-999^^4- 
9-9995^6 

9-99955^ 
9.999529 

9.999500 
9.999469 

9-999437 
9.999404 

Sine. 



Tangent, i Co-tang. 



8.^4.^084 

8.560828 

^'577^77 
8.594283 

8.610094 

8.^25352 

8.640093 

8.654352 
8.668160 

8.681544 

8.694529 

8.707140 

8-7^9396 

Co-tang. 



,456916 



.439172 
.422123 

•405717 
.389906 

.374648 
•359907 

.345648 
.331840 
.318456 

•30547 1 
.292860 

.280604 



Tangent. 



«7. 



60 

55- 
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45 
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35 
30 
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15 
10 
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M 



3 



M I Sin'-. 
o'8.7i 



! Co-fine. 



10 

15 
20 



00 9.999404 

:9-99937i 

\9-99933^ 
9.999301 

9.999265 

9.999227 

9.999189 



5 8.73068b 
'^ 8.742259 

|875352"8 
18.764511 

25 8.775223 
30 8.78567 5 

35:8.79588-1 
40 18.805852 
45 8.815599 
50 8.825130 
55 8.834456 
60 8.843585 

Co-fine. I Sine. 



Tangent. 



8.719396 



9.999150 
9.9991 10 
9.999069 
9.999027 
9.998984 
9.098941 



8.731317 
8.742922 
8.754227 
8.765246 

^'775995 
8.786486 



Co -tang. 

.280604 



8.796731 
8.806742 
8.816529 
8.826103 

8.835471 
8.844644 

Co-tang. 



.268683 
.257078 

•245773 

•234754 
.224005 

.213514 



86. 



.203269 
.103258 
.183471 
.173897 
.164529 

•155356 

Tangent;, 
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The Table of Sines and Tangetits, 



\ 



M 
o 

~5 

10 

15 
20 

25 
30 

35 
40 

45 

50 

55 
60 



Sine. 



8.843585 

8.852525 
8.861283 
8.869568 
8.878285 
8.886542 
8.894643 

8.902596 
8 .9 1.0404 
8.9 18073 
8.925609 

8-933015 
8.940296 



Co-fine. 

9-998941 

.9.998896 8.853628 
9.998851, 8.8624J3 



Tangent. I Cq-tang. 



Co-fine. 



9.998804 

9-998757 
9.99870* 

9-998659 
9.998609 

9-99^55^ 
9.998506 

9-99H53 
9.998399 

9.998344 



8.844644! 1 1. 155356 
11.146372 

11-137567 
.11.128936 

1 1. 120471 

11.112167 

1.1.104016 



8.871064 
8.879529 
8.887833 
8.89 5984 

8^3987 



8.91 1846 
8.919568 
8.927156 
8.934616 
8.941952 



1 1. 0960 1 3 
1 1.088 1 54 

11.080432 
11.072844 
11.065384 
11.058048 



Sine. I Co-tang. Tangent, i 
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8 



Sine. 

.940296 

8.947456 
8.954499 
8-961429 
8.968249 
8.974962 

8-981573 
8.988083 

8.994497 
p.000816 

p.007044 

p.or3i82 

P.01923 5 

Co-fine. 



Co-fine. 
9.998344 

9.998289 
9.998232 
9.998174 
9.998116 
9.998056 
9.997996 



9-997935 
9.997872 

9.997809 

9-997745 
9.997680 

9.997614 
I Sine. 



Tangent. 

8.9419 52 

8.949168 
8.956267 

^S^i'^55 

8-970133 
8.976906 

8-983577 



I 



8.990149 
8.9^6624 
9.003007 
9.009298 
9.015502 
9.021620 

Co-tang. 



Co-tang. 
1.058048 



1.050832 

1-043733 

1-036745 
1.029867 

1.023094 

1. 01 6423 



.1.009851 
1.003376 
0.996993 
0.990702 
0.984498 
0-978380 
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Sine. I Co-fine, 



9.019235 



9.025203 
9.03 1 0S9 
9'.036896 
9,042625 
9.048279 

9-053859 

9-059367 
9.064806 
9.070176 
9.075480 
9.080719 
9.085894 

Co-fine. 



9-9976 ^^4 

9-9975A7 
9-997480 

9.997411 

9-997341 
9.997271 

9-997199 
9.997127 
9-997053 

9-996979 
9.996904 

9.996828 

9-996751 

Sine, 



Tangent. 
9.021620 


Co-tang. 
10.978380 


9.027655 
9.033609 

9-039485 
9.045284 

9.051008 

9.056659 

9.062240 
9.067752 
9.073197 
9.078576 
9.083891 
9.08914.4 


10.972345 
10.966391 
10.960515 
10.954716 
10.948992 

10.943341 


1 0.935^.760 
10.932248 
10.926803 
10.921424 
10.916109 
10.910856 


Co-tang. 


Tangent. 
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Sine, 



9.085894 



9.09 1 C08 
9.096062 
9.101056 
9,105992 
9.110873 
9. 1 1 5698 



'?5 9,120469 
40j^,i25i87 

45 9.129.^54 



Co-fine, 



50 9-134470 



55 
60 



9-139037 

9-143555 



9^9675^ 

9,996673 
9,996594 

9-996514 
9-996433 

9-996351 
9.996269 

9.9P6185 
9,996100 
9.996015 
^•995928 

9-99^^4^ 



Tangent. | Co-tang. 
9.089144 



19-99575 >. 2 



9 -09 43 36 
9.099468 
9,104542 

9-i09559 
9. 11452 1 

9.119429 

9,124284 
9,129087 

9-133839 
9-138542 
9,143196 

9-147803 



0,910850 



0.905664 
0.900532 
0.895458 
0.890441 
0,8 8 f 479 
0,880571 



0.875716 
0,870913 
0.866161 
0.861458 
0.856864 
0.851197 
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The Table of Sines and Tangents. 
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M 
o 


Sine. 1 Co- fine. 


Tangent. 
9-147' 03 


Co-tang. 


60 

55 


9-»4?555 
y. 148026 


■9-995753 


10.852 ip7 


.9.995664 


9.152363 


10.847637 


lO 


9.15245119.995573 


9-156^77 


10.843123 


50 


15 


9.156830 


9.995482 


9.161347 


10.838653 


45 


20 


9.161164 


9-995390 


9-165774 


10.834226 


40 


25 


9-165454 


9.995297 


9.170157 


10.82P843 


35 


30 

35 


9.169702 


9.995203 


9.174499 


10.S25501 


30 
25 


9.173908 


9.99510b 


9^17^799 


10.821201 


40 


9.178072 


9.995013 


9.183059 


10.816P41 


20 


45 


9.182196 


9.994916 


9.187280 


10.812720 


15 


50 


9.186280 


9.994818 


P.1P1462 


10.808538 


10 


55 


9.190325 


9.994720 


9,195606 


I0.8Q4394 5I 


60 


9-i943.?2 


9.994620 


9.199713 


10.800287 





Co-fine. 


ome- 

8 


Co-tang. 
I. 


Tangent. 


M 



5 


Sine. 


Co- fine. 


>. 

Tangent. Co-tang. J 


6^ 

55 


9. 1 943.:? 2 


9.99*4620 


9.19P713 


io.S'00287 


9.198302 


9.994159 


9.203782 


10.796218 


J9 


9.202234 


9.PP4418 


p 207817 


10.792183 


50 


15 


9.20613 I 


p.994316 


P-211815 


10.788185 


45 


20 


P.209992 


9.994212 


p.215780 


10.784220 


40 


25 


9.213818 


9.994108 


'P.21P710 


10.780290 


35 


30 
35 


9.^17609 


9.9P4003 
p.pP38p7 


9.223607 


10.776393 


30 
25 


9.221367 


p.227471 


10.772529 


40 


9.225092 


9-9937^9 


p.231302 


10.768698 


20 


45 


9.228784 


9.PP3681 


9.2^5103 


10.764897 


15 


50 


9.232444 


9-99357^ 


p.238872 


10.761 128 ' 10 


55 


9.236073 


9.993462 


p. 242610 


10.757390 5 
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9.239670 


9.993.351 


9.246319 


10.753681 


Co-fine. Sine. 1 


Co-tang. 


Tangent. IM 
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M / Sine. 



9 p. 239670 

P.243237 
p.246775 

p. 250282 

P..253761 

9.257211 

3olp.26o6;?3 



Co-fine. 



9-99335^ 



p.264027 

9-^^7395 

45 9-270735 
5oip.27404P 

55 '•9-277337 

|6o P.2805PP 

I Co-fine. 



p.pP3 240 
P.PP3127 
P.PP3013 
p.pp28p8 
P.PP2783 
P.9P2666 

P.PP254P 

9-992430 
9-992311 

P.PP2IP0 



Tangent. 

9.246319 



p.'24j5'pp8 
9.253648 
p.257269 
9.260863 
p. 2 64428 
P.267P67 1 



Co-tang. 



9-9919^7 
Sine. 



P.27147P 
9.274964 
9.278424 
p.281858 
p.285268 
9.288652 

Co-rang. 



0.753681 



0.750002 

0746352 
0.742731 

0.739137 

0^73557^ 
0.732033- 

0.728521 
0.7250^6 
0.721576 
0.718142I10 
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Sine. 



9.280599 



9.283836 
5.287048 
9.290236 

9-293399 
9-296539 
9-299655 



Co-fine. 

9^991974 

9.991823 
9.991699 

9-991574 
9.991448 

9.991321 
9.99 II 93 



9.302748,9.991064 

9-30581919-990934 
9.308867 

9-311893 

9.314897 

9-31783:9 



I Co-fin! 



9.990803 
9.990671 
9.990538 
9.990404 

Siiie. 



Tangent. 

9.288652 

9.2920.13 

9-295349 
9.298662 

9-301951 
9.305218 

9.3 08463 

9.311685 
9.314885 
9.318064 
9.321222 

9-324358 
9-327475 



Co-tang. I 
10.71 1348' 60 



Co-tang. 



10.707987 
10.704651 
10.701338 
10.698049 
10.694782 
10.691537 

10.688315 
10.6851 15 
10.681936 
10.678778 
10.675642 
10.67252-5 



Tangent. 
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M I Sine. 



OP..3 1 7879 
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p.320840 
p.323780 
p.326700 

P.3 29599 
9-33H7^ 
9-335337 



p.338176 
9:340996 

P-343797 

P-346579 

P-349343 
p.352088 

« ■ 

I Co-fme. 



Co-fine. 



P.9P0404 

P.PP0270 
P-Pi'oi34 

9.9S9997 
p^8p86o 

p.p8p721 

P.p8p582 



p.p8p44i 
p.p8p300 

9-9^9157 
p.p8poi4 

p.p8886p 

p.988724 

Sine. 



Tangent. 



P-327475 

P-330570 
P-333646 
p.336702 

9-339739 

9-34^757 
9-3457 55 

9-34^735 
9-35^^97 
p.3 54640 

9.357566 
p.3 60474 
9-3 63364 

Co-tang: 



Co-tang, 



0.672525 




o.66p43o 
0-666354 

0.663298 

o. 

o, 

0.654245 

0.651x65 

0.648303 

o.6453<Jo 
0.642434 

0.6395^6 
0.636636 



Tangent. 
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Sine. 



9.352088 



9-354815 

9-357524 
9.360215 

9.362889 

9-3^5546 
9.368185 



Co-fine. 

9.988724 



9.370808 

9-373414 
9.376003 

9-378577 

9-381134 

9-383675' 

Co-fine. 



9.988578 
9.988430 
9.988282 
9.988133 
9.987983 
9^7832 

9.987679 
9.987526 

9.9^737^ 
9.987217 

,9.987061 

9.986904 



Sine. 



Tangent. 

9-363364 
9.366237 
9.369094 

9-37^933 
9-374756 

9-377563 
9-3803 54 

9.383129 
9.385888 
9.388631 
9.391360 

9-394073 
9-396771 
Co-tang. 
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76. 



Co-tang. I 

10.636636* 60 

XO.633763 5S 
10.630906 50 
10.628067 45 
10.625244 40 
10.622437 35 
1 0.6.1 9646 30 

10.616871 25 
10.614112 20 
10.61 1369 15 
10.608640 10 
10.605927 5 
10.603229 o 

Tangent. M 
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50 

55 
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iSine.'*» 



9-383675 



9.386201 
9.388711 
9.391206 

9-393685 
9.396150 

9.398600 



Co-fine. 



9.986904 



9.986746 
9.986587 
9.986427 
9.986266 
9.986104 
9.98*5942 



Tangent; 



9.396771 



Co-tang. 



9.401035 

9-403455 
9.405862 

9.408254 

9.410632 

9.412996 



Co-fine. 



9.9S577S 
9.985613 
9.985447 
9.985280 

9-985113 
9.984944 

Sine. 



9-399455 
9.402124 

9.404778 

9.407419 

9.410045 

9.412658 

9-415257 
9.4178^^ 

9.420414;" 

9.422974; 

p.425519 

p.428052 



Co-tang. 



0.603229 

0.600545 
0.597876 
0.595222 
0.592581 
0.589955 

0- 587342 

o-r84743 
0.582158 

0-579585 
0.577026 

0.57448 1 

0.571948, 



Tangent. 
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10 
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20 

25 
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Sine. 



9.412996 

•t).4i5347 
9.417684 

9.420007 

p.422318 

9.424615 
9.426899 

p.429170 

9.431429 

9-433675 
9.435908 

9.438129 

9.440 338 

Co-^fine. 



Co-fine, 

P.P84944 
p.984774 
P.P84603 
P.P84432 
P.P8425P 
P.P84085 
P.P83P11 



I 



9-9^3735 
9.983558 

9.P83381 

P.P83202 

P.P83022 

9.982842 



Tangent. 

9.428052 

9-430573 
p 433080 

9.435576 
9.438O5P 

P.44O52P 

p.442p88 



Co-tang. 



Sine. 



9.445435 
p.447870 

P.4502P4 

p.45^796 

p.455107 

p.4574p6 

Co-tang. 



0.57 1P48 



0.56P427 
0.566P20 
0.564424 
0.561P41 

o-5f947i 
0.557012 



0-55^565 
0.552130 

0.549706 

0.547294 
0.544893 

o.f42f04 
Tangc^nt. 
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M 

o 


Sine. 


Co-fine. 


Tangent. 


Cn-tarig. 


«o 

rr 


P-44°5'8 


9.981841 


P.4r74p6 
9.4r987f 


■°-r4ir°4 


f-w-nr 


9.p8l(5(»o 


10 


f40ll.r 




p.444720 


P.p8i477 


9.4S1141 


10 


r;77r8 


fO 




P.44.68P; 


P.p8iip4 


P.4(!4rpp 


10 


r!r4°i 


4f 




P.44POJ-4 


p.p8irop 


9.46694f 


10 


fHoff 


40 




P4rii04 


p.pSrpi4 


9.46P180 


10 


f;o72o 


ir 




p-4rj?4i 


9.981757 


p.47l6or 


10 
lo 


ri8 5.pf 
f 166s I 
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If 


»4rr4<ss' 


9.98 1 f 49 


P47i»'S 




94f7f84 


P.PS1561 


9.476115 


10 


r^J777 
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P.4rp588 


9.p8ir7i 


9.478ri7 


10 


(•11485 


If 


fa 


S.461782 


p.pSopS I 


9.480801 


10 


ripipa 


10 




p.4iS;864 


p.p8o78p 


9.48 5075- 


10 


fltplf 


r 


60 


P4«C9Sr 
Co-line. 


p.98ofpi5 
Sine" 


9.48r!!9 


10 


fi46(ii 




M 


Cn.,»„g. 


Taiigenr. 


7i. 




1 


M 


Sine. 


Co-iine. 


Tangent. I Co-tang. 






P.4«rPii' 


p.p8ofpfi 


P48ri!9 

5487rs5 
9.489858 


ro.fr466l 


60 
ff 


P.467PP6 


9.980405 


10 


f 1 1407 


10 


p.470446 


9.980108 


10 


J-IOlfil 


ro 


If 


p.471086 


p.pSonii 


9.491075 


10 


J-07P17 


4r 


10 


p.4741 i-r 


9.979816 


9.4P4IP9 


10 


r°T7°' 


40 


'■r 


P,47(iij3 


9.97P618 


p.tpSfir 


10 


foj48r 


u 


1° 


p.478r4i 


9.979410 


9.498711 


10 


(•01178 


50 


?f 


P.4S0140 


9.979110 


9.f00910 


10 


4Ppo8o 
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4° 


p.482118 


9.9790IP 


9.r°)i°p 


10 


4P68pi 


10 


4r 


p.484107 


9.978817 


p.^of289 


10 


49471 1 


If 


fo 


948(!07J 


p.P7S6ir 


9.ro746o 


to 


4Pif40 


10 


r.f 


9.488054 


p.978411 


p.fopfiil 


10 


49057S 


r 


6o 


5.489081 


P.978206 


9.riI776 


10 


488114 







Co-fnic. 


Sine. 


,Co-tang. 


Tangent. 
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M I Sine. 



9.489982, 



f 

•10 

If 



p.4PIp2.2 

p.4938fi 

-, .949r77^ 
io 1 9-4P76o2 



Co-fine. Tangent. 



9.9782.06 9.f 11776 



if 

40 

4f 

rr 
60 



9.499f84 
9.fOi476 



p.978001 \9fil9^i 
9-977794.9-fi6of7 

9.977^86 -p.f 18 i8(S 

P-P77577iPrio5or 
9.977i67,9fi2.4i7 
9-9769 f 7 ' £££i!2? 
9 f 03 }6o|9.97674f 9f i<S<S i f , 
9.fofi34 9.976f3zj9.f2.8702' 
9.f07099 9P7<J3^8 9f3078i. 
9.fo89f6 9.976103 p.f328f3 
9.f 10803 9-P7f887 9.f 34916 



9.f 1264Z 
Co-fine. 



9.976103 
p.97f887 
o.9 7f67o 

' Sine.' 



Co-i-ang. 
o 488124 



60 



0.486079 ff 
0.483943 

O.481814 

0.47969f 

o.477f83 

o.47f48n 



0.473 38f 
0.471298 
0469219 
0.467147 
0.46fo84 
0.46^028 



9.^3697^ . 
Co-cang. ' Tangent. 
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19. 



M, Sme. 



o'p f 12642 

fl9-fi447i 
10 9.fi6294 

9fi8i07 

Pfippii 

9.f2i707 
9-f2349f 



If 

20 
if 
1? 

?f 
40 

l;4f 

■fo 

ff 

j6o 



9-f2.fJ.Jf 

p. 5-27046 
p. f 288 10 

9r3or6f 
9.5-3231* 

p.r340f2 

Co- line. 



Co- fine 
997f670 

PP7f4ri 
9-97 f^^ 
9-97 f° I 5 

P.P74792 

9-P74r70 
9.974347 

9.9741 22 

PP738P7 
P-P73<57J 

9.973444 
9.973215- 

9.972-986 



Tangent 



9.f36972 



9.5-39020 
9-f4I06l 

p. 5-4 3 094 
9.f4fil9 
p.f47i58 

9.f49i4P 



Sine. 



9ffllf^ 

Pff5HP 
9fffi^9 

9ff7^^l 

9-ff9097 
9. f 61066 



Co-targ. ) 
10.463028 60 

1 0.460980. ff 

io.4f8939 fo 
iQ.4f69o6 4f 

ib«}.f488i!4o 

io.4f2862 3f 

io.4fo8fi 30 

if 
20 

If 
10 

f 



10.448847 
io.4468fi 
10.444851 
10.442879 
10.440903 

10.438934 



Co-tang. 1 Tangent.- IM 
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If 

if 

40 

rr 
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Sine. 



p.f340fz 



i>-r37ro7 

pr39"? 

P.f40p5i 
p.f4i65z 
p.f443Zf 

9.f4(5oii 
p.f4768p 
p.f4P3(Jo 

p.ffI024 
p.ff268o 

C6-fine. 



Co-fine. 
p.p72 p8($ 

p.P7Z7ff 
p.p7ifZ4 
p.P722pi 
p.P720f8 
P.P71823 
P»P7ir83 

p.P7i3fi 
P.P711.15 

P.P70874 
p.P706}f 
P.P703P4 

p.p70If2 

Sine. 



Tan gent. | Co- tang. 
p.f($io6 6 1 1 0.4 ? 8p34 



p.f(53028 

9.^64985 
p.f6(Jp32 

p.r68873 

p.f7o8op 

Pj2f7?? 
p.f74(56o 
P.f76f7(5 
p.f7848(J 
9.r5o38p 

p.f82286 

P.r84i77 
Co-cang. 



0.435P72 
o.43foi7 
0.435068 
0.45 1 1 27 
0.42PIP1 
0.427262 

— """^".^ I I ■! 
0.42^340 

0.423424 

0.421 f 14 

O.4IP6II 

0.417714 

0.41 f 82^ 

r I 

Tangent, j 
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M : Sine. 
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If 

20 
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?f 
40 

4f 

fo 

ff 
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PfffPJi 
S).ffy6o6 

P-ffPiJ4 
p.5-6o8ff 
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9.969410 

9-969171 
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2.jr»83f 


262 


2 .418301 




29)- 


-ii° 


2.361728 


263 


2.41 9Pr6 




296 

19- 


2.471 292 
2.4727f6 


ij' 


2.363612 


264 


2.411604 


i?! 


2.36f488i 


26f 


2415146 




29S 


2.474216 


^5! 


'■3«7jr« 


266 


1.414881 




299 


l.47r«7l 


234 2.}(S92I61 1 2(S7| 


2426^11 




300 2.477121 1 














•joo) 



I 



] 


■ 


300 A Table of Logarithms. 


^ 


N. 


Logarith. 




N. 


Loganth. 




N. 


Logarith. 


JO I 


1478 )-65 




SH 


2.f2J746 




3«7 


2.f64i566 




)01 


2 


480007 




3ir 


2.r2)-04f 




368 


2 


f6)-848 




5°! 


z 


481445 




SS" 


2,1-26339 




569 


2 


f67026 




J04 


1 


4S2874 




JJ7 


2f27629 




37° 


2 


f68202 




i°r 


1 


484299 




JiS 


2.^28916 




37" 


2 


1«»374 




;o5 


1 


'^J'^'-l 




SSP 


2,f30I99 




371 


2 


r7or4i 




J07 


1 


487,38 




i4-J 


2^31479 




373 


2 


r7i7=9 




;oS 


2 


488rn 




H' 


irs'7r4 




374 


2 


(•72872 




309 


2 


48P9r8 




54' 


2.J-34026 




37r 


2 


r7403i 




JIO 


2 


401 ;"' 




34i 


2-rif294 




376 


2 


r7ri88 




i" 


2 


492760 




!44 


2.f36ff8 




377 


2 


r7<5i4' 




!'2 


2 


494" rr 




34f 


2.J-378I9 




378 


2 


r77492 




!■; 


2 


49rr44 




343 


2,f39076 




J79 


2 


r78639 
r79784 




5>4 


2 


496929 




347 


2.r4^329 




380 


2 




?'r 


2 


4P8iii 




U8 


i.f4ir7o 




Ji' 


2 


1-8092^ 




51s 


1 


4995S7 




349 


2,C4282r 




i"'- 


?. 


f82o6 3 




3"7 


2 


foioj-p 




3P 


2.j-44''68 




383 


1 


r83 199 




J, 8 


2 


ro2427 




3r' 


2r4f)07 




384 


2 


r845ii 




Jip 


2 


r<=j79i 




3f2 


'■ r4«r43 




38r 




r^+f 




3 to 


2 


r£rHo 
pSfor 




3f! 
ir4 


2 r4^77r 

2^4^.00; 




386 


i 


r86r87 




J«7 


2 rS7TI[ 


;ii 


2 


(•078 (-(5 




3ff 


2,fr022S 




388 


2fS8S32 




?^i 


2 


f09203 




ir« 


2.fri4to 




389 


i.)-89949 




!H 


2 


rior4r 




sr' 


IfflfisS 




390 


2 f9Id6r 




iif 


2 


fiiS83 




JI8 


2Tr38S3 




39r 


lf92I77 




ji« 


rfij2T8 




if9 


2 f rco94 




392 


2r95286 




JV 


2.ri4r48 




JHO 


2.rr«33S 




3Pi 


2.r94??5 




jrS 


iriI-874 




3«> 


'■rr7ro7 




394 


>.f9r490 


■-. 


;i9 


2C17TP6 




J«2 


2.(t8705 




in 


2 r9«r97 




_i!2 


2-fTSfI4 




V'l 


2.rr99:'"' 




vin 


1 fp-T69T 




!i" 


2. (-198 28 




3*4 


2.f.-)l lOI 




39- 


1798790 




!i' 


2.r2W!8 




5'if 


2.r'S2295 




5 98 


i,r99883 




in 


2.f 444 




366 


2,r(i34S' 




395 


I 600973 




(i+ :.rir4'' 




3rt- i.f(54rt6(^ 


— 


40ol'.,6o20f9 




D ■ -^ 







W 




400 ^ Tahle of Logtirithmj. *71 


N. Lot^aritln 


N. 


^o^,irith 


.N. 


L^^qarirh. 




401 i.rtoji44 


4i4 


2.65-481. 




467 


2.669317 




401 l.604ii6j 




4!r 


2,6)8+89 




4«8 


2.670246 




40 J 


2-«of;of 




4)6 


2.6594S6 




469 


2.671 173 
2.672098 




404 


2.6o6j8l 




+'2 


2.64048 1 




470 




40f 


2.6o74rr 




4!8 


264I47f; 




471 


2.673021 




40« 


2.«D8flK 




4)9 


i.64246fi 




47^ 


2.675942 


1 


407 


2.6osfP4 




440 


264341-5 




47S 


2.674861 


1 


408 


1.610660 




441 


2.644459 




474 


2.67r778 


1 


409 


2.611723 




44!- 


2,64^422 




47r 


2,676694 


1 


410 


2.612784 




44i 


2646404 




476 


2.677607 


1 


411 


2.61 J842 




444 


2,647585 




477 


2.678ri8 


F 


41 z 


2 6 1 4897 




44f 


2.648)60 




47S 


2.679428 




41? 


2.6lfPfO 




44« 


2.649 j 5 (• 




4^9 


2.6S0336 




414 


2 617000 




447 


2.6fo5o8 




480 


2.<S8l241 




41 r 


2618048 




^8 


2.6flt-8 




48 1 


2 68zi4r 




416 


2.6IPO9} 




449 


2,6f2246 




482 


2.6«5047 


\ 


4'7 


2.6201 }6 




4ro 


2.6^3213 




485 


2685947 


4,8 


2,621176 




4r' 


i.6f4I77 




484 


2.6<4S4f 


41P 


2,622214 




4r^ 


2,6fn58 




48 r 


r.rt8j-742 




420 


2.62i249 




4r5 


2,6f6o98 




486 


i.rtSrtrt^fi 




411 


2,624282 




4f4 


2,6f70J'6 




487 


1.687flp 




4il 


2,62f JI2 




4fr 


l,6j'Soil 




48S 


1.688415 




4^? 


2,626^40 




4r6 


2.6c89tff 




489 


l.(iSp}09 




414 


2.627J66 




4r7 


2.6f99l6 




490 


ltfj30I9(S 




42r 


2.628)89 




^8 


2.6«o86r 




491 


irtproRt 




416 


2.629409 




4J-9 


2.661815 




492 


i.6pip6j- 




4'7 


2630428 




460 


2.6627^8 




495 


2(691847 




428 


26M444 




461 


2.665701 




494 


2.6PJ717 




429 


2.6524f7 




462 


2.664642 




49r 


i.69460f 


^ 


4;^ 


2.6?)4rt8 




46) 


2.66('r8r 




496 


1.69rd82 


t 


4ii 


2.6J4477 




464 


2.666J-18 




497 


1 696 5f 6 


1 


4!^ 


2.65^484 
2.656488 




46f 


2 6«74r? 


49S 2,697229 J 


I. 


4!i 




466 


2.668586 


499 2,698101 1 


[ 


41412.657489 




467 


2,669317 


foo 2,698970 1 


roo| 


L 


^^^^^^^BK' r 





1 


■ 




500 A T^ble of hognrithms. 


P 


N. 


Loi^arith, 


N. 


Logarilh 




N. ,Loi)anth 






(-01 


i.(S»p8;8 


rj4 


2.7i7r4i 




r<57l'-7rjr8j| l 




(■02 


1.700704 


fsr 


i.728;r4 




r68 


i.7(-4548 






foj 


2.701 f 68 


ri6 


1.72916; 




r69 


i7rriii 






r°+ 


1.7014)0 


•■'^ 


^■7«S74 




r7= 


'■7rf87f 






for 


1.70? IPI 


jl* 


1.7)0781 




f7I 


l.^f66;6 






ro(s 


2.70415-1 


fis 


17) If 84- 




V- 


'■■777196 






f°7 


i.70fQo8 


f4o 


17JMS14 




r/i 


i.7f8irr 






foS 


2.70f8(Sl 
1.706718 


r4> 


1.7)) 1 97 




f74 


i7r89ii 






fw 


f4' 


27JJP9S' 




f7f 


i7rp668 


, 




rio 


1.707f70 


r4! 


1.7)479!' 




f76 


1.760411 






f" 


1.708411 


r44 


i.7SrfP» 




r7' 


1761176 


1 




fii 


2.70916P 


Ul 


1.7)6)97 




f78 


1.761918 






r'j 


1.710117 


r4« 


1.7)7191 




r79 


1.761679 






fH 


1.71055; 


f+z 


2.757987 




fSo 


1.76J418 






rrr 


1.71 l807 


^48 


17)8781 




rSi 


1764176 


' 




(■10 


271164!. 


r49 


^7!!>r7i 




^v- 


1.764915 






f'! 


2.71 !49i 


rr" 


1.740)6) 




'■^' 


1.76f66p 






ris 


'714J19 


fri 


i.74iif2 




r8+ 


276641 ) 






rii> 


27lfl67 


rr' 


17419)9 




fSf 


1767 1 r6 






f" 


l.-'itfoo; 


_rn 


i.74272r 




f86 


2.767898 






r^i 


17168 !« 


rr4 


'74if09 




''ll 


1.7.-18658 






fii 


1717671 


rrr 


'•744^9! 




fSS 


2.769)77 






ni 


1.7 1 8f 01 


rr« 


I74f07f 




fS9 


1.7-OIIr 


. 




rn 


2719)51 


'"'■J 


I74r8rf 




fp-- 


2. 7708^-1 






fir 


ijj'^ifs 


rrS 


1-7456)4 




rpr 


177I£87 






f2« 


2 720PS6 


rrp 


-■''^V'll 




1')^ 


1772)11 


'■ 




r^' 


2.711811 


f6o 


1748188 




r9) 


i-77j°rf 






ni 


27116 J4 


fSl 


1.74895; 




r94 


1.77J786 






fip 


i7i;4(-6 


r«i 


2 749^-S6 




fpf 


I774f'7 






_no 


1.714176 


r6; 


i.7r:iriS 




rp^ 


I77ri46 






TM 


i7iros,r 


f64 


l.7fl27^ 


f9' 


i77f974 






fJ2 


i.7irpii 


r«r 


i.7fio48 


f9? 


1776701 






rjj 


2.726727 


r6« 


I7f28i6 


rP9 


1.777417 






j-H i.7i-7r4i 1 


r«7 


I7f)r3j 


630 


i.77Siri 






D 1 ' 6,oi 


1 







6oo A Table of Logarithms, \ 


N. Logarith. 


N. Logarich. 


N. 


Logarith. 


dol 2.778874 


JS54 2.802089 


667 


2.8141 26 


«02 2.77PC9(i 




<iif 1-8027741 


668 


2.814776 


tfoj 


2780517 




6j6 


2.80 J4f 7 


669 


t.82r426 


(S04 


2.781057 




«S7 


2.804159 


670 


1.8 1607 J- 


6of 


278i7rr 




658 


2.804811 


671 


1.826725 


606 


2.78247J 
2.78 J 1 89 




6J9 


2.80ff01 


671 


T%Zr^ 


'607 




640 


l.8o6i7t 


«7i 


i.828oif 


(!o8 


278;!io4 




641 


2.8o68f8 


674 


2.8186 J-S 


609 


2.784*17 




642 


2.8o7f5f 


«7r 


2.829504 


610 


—12}t 




94i 
644 


1.808211 
2.S08S86 


676 


1.829947 


(SI I 


2.786041 


'~^ 


1.850(-89 


612 


2.7887^ 




<4r 


2.8o9rrp 


678 


2.851229 


«'5 


17874(50 




646 


2.810255 


679 
680 


1.851869 


«I4 


2.788164 




647 


2.810904 -, 


1 851J-09 


£11 


278887r 




648 


i.8iir7r 


681 


2.855147 


6I(S 


l.789r8i 




"649 


2.8l214(- 


681 


18557X4 


SI? 


279028f 




6fo 


2.8 1 291 5 


685 


2.854421 


618 


2.7P098S 




T" 


1.81 5r8i 


684 


2.85j-of6 


tfl9 


2.791691 




6r2 


1.814148 


68f 


2.85f6pl 


620 


2.79i;91 




6r5 


1.81491! 


686 


2-856524 


"sTi 


2.795092 




'ir4 


i.8ifr78 


687 


i856p(-7 
2.857f88 


622 


i7Pi7S'i 




«rr 


1.816241 


688 


fi2J 


2.79448S 




6f6 


1.816904 


-689 


2.858119 


624 


i7Pf'S!- 




6r7 


2.8i7f6r 


. 6po 


1.858849 


62f 


2.79r8So 




6ra 


1.818216 


■691 


1.859478 


6z6 


i-7P<!r74 




6';9 


2.8i8S8r 


691 


1840106 


^n. 


2.79716S 




660 


2.8i»r4! 


695 


2.840755 


628 


2.r!9Tl^)) 




661 


1.820201 


694 


1-841 5 r9 


629 


2.7986 fi 




661 


2.8208f8 


■69f 


2,84198^ 


<30 


2.799541 




665 


2.82lfl4 


696 
697 


2.842609 
2.845255 


6JI 


2.800029 


66. 


2.821168 


«52 


2.800717 




66f 


i.822822 


698 


2.8458rf 


«J! 


2.80140^ 




««6 


2.825474 


&9i 


2.844477 


«i4 


2.80208» 




. 66711-8141261 


700' 2.84f 098 


— ^^ ^^ 

• ■- . 700I 



700 A Tabic of Logarithms. 


N. 


Lc^rith. 




N. 


Logarith. 




N. 


Logarith . 


701 


2.845718 




734 


2.865696 




767 


2.884795 


702 


2-^46337 




735 


2.866287 




768 


2.885361 


703 


2.846955 




736 


2.866878 




769 


2.885926 


70+ 


^'H7573 




737 


2.867467 




770 


2.886491 


70.'; 


2.848189 




7.^8 


2.868056 




771 


2.887054 


706 


2,848805 




739 


2.868643 




772 


2.887617 


707 


2.849419 


• 


740 


2.869232 




773 


2.888179 


708 


2.850033 




741 


2.869818 




774 


2.888741 


709 


2.850646 




742 


2.870404 




775 


2.889302 


710 
711 


2.851258 
2.851869 




743 
744 


2.870989 




776 
777 


2.889862 
2.890421 


2.871573 


712 


2.852479 




745 


2.872156 




77^ 


2.890979 


713 


2.853089 




746 


2.872739 


' 


779 


2.891537 


714 


2.853698 




747 


2.873321 




780 


2.892095 


715 
716 


2.854306 




748 
749 


2.873902 
2.874482 




781 
782 


2.892651 
2.893207 


2.854913 


717 


2.855519 




750 


2.875061 




783 


2.893762 


718 


2.856124 




751 


2.875639 




784 


2.894316 


719 


2.856729 




752 


2.876218 




785 


2.894869 


720 


2.857332 




753 


2.876795 




786 


2.895423 


72.1 


2-^57935 




754 


2.877371 




•787 


2.895975 


722 


2.858537 




755 


2.877947 




788 


2.896526 


723 


2.859138 




756 


2.878521 




789 


2.897077 


724 


2-8.59739 




757 


2.879096 




790 


2.897627 


7^5 
726 


2.860338 




758 
759 


2.879669 




791 
792 


2.898176 
2.898725 


2.860937 


2.880242 


727 


2.861534 




760 


2.880814 




793 


2.899273 


728 


2.862131 




761 


2.881385 




794 


2.899821 


729 


2.862728 




762 


2.881955 




795 


2.900367 


730 


2.863323 




763 


2.882525 




796 


2.900913 


731 


2.863917 




764 


2.883093 




797 


2.901458 


732 


2.86451 1 




7^5 


2.883661 




798 


2.902003 


733 


2.865104 


766 1 2.884229 


, 


799 


2.902547 


734 > 2,865696 


767 1 2.884795 1 


800 


2.903089 j 


D ? 800I 



8oo A Tabk of Logarithms. \ 


N. 


Logarith. 




N. 


^f^garith. 




_N. 


Logarith. 


















Soi 


2-9036^3 




«34 


2.921166 




867 


2.93S019 


802 


2.904174 




835 


2.921686 




868 


2.938519 


803 


2.904716 




836 


2.922206 




8 69 


2.939019 


804 


2.905256 




837 


2.922725 




8 70 


^•9i95^9 


805 
~^6 


2.905796 
2.906335 




838 
839 


2^23244 
2.623762 




871 
872 


2.940018 
2.940516 


l°l 


2.906874 




840 


2.924279 




873 


2.941014 


808 


2.9074 1 1 




841 


2.924796 




874 


2.941511 


809 


2.907949 




842 


2.925312 




875 


2.942008 


810 


2.90S485 




S43 


2.925828 




876 


2.942504 


811 


2.909021 




»44 


2.926342 




877 


2.942999 


Sl2 


2.909556 




845 


2.926857 




878 


2.943495 


V^ 


2.910091 




846 


2.927370 




879 


2.943989 


814 


2.910624 




847 


2.927883 




S80 


2-944483 


815 
816 


2.911158 
2.911690 




848 
849 


2.928396 




88i 

882 


2-944976 


2.928908 


2.945468 


817 


2.912222 




850 


2.929419 




883 


2.945961 


818 


2.912753 




851 


2.929929 




884 


2.946452 


819 


2.913284 




852 


2-93°439 




885 


2.946943 


820 


'■9'.?8i4 




8.53 


2.930949 




886 


2-947434 


821 


2.914343 




854 


2.93 145S 




8S7 


2.947924 


822 


2.914872 




l^i 


2.931966 




888 


2.948413 


823 


2-915399 




856 


2-932474 




889 


2.948902 


824 


2.915927 




=*' 


2.9329S1 




S90 


2.949390 


825 
826 


2.916454 
2.9169S0 




85S 
859 


2.9334S7 




891 
892 


2.940S78 
2-950365 


2-933993 


827 


2.917506 




860 


2-934498 




893 


2.950851 


828 


2.918030 




S61 


2.935003 




894 


2-951338 


829 


2-9'8555 




862 


2-935517 




895 


2.951823 


830 2.919078 




863 


2.936011 




896 


2.952308 


831 2.919601 




ul 


2.936514 




897 


2.952792 


83212.920123 




865 


2.937016 




89S 


2.953276 


833:2.920645 




866 


2.937518 




899 


2-953759 


834 2.921166 




867 


2.938019 




900 


2.954243 


gool 





\ 


; ()ao A Tabk of Logarithms. 




' N. jl^o(»an[h. 




N. 
^4 


Lo(.ariih. 




N. 

967 


^oqarich 
2.985426 


901,2.954725 
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TH E Ufe of thefe Ta b l e s hath been 
abeady at large ihewed in the Firft 
and Twelfth Chapters; therefore I fhall fey 
no more of them here. 
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APPENDIX, 

Shewing farther 

How to Survey by the Chain 
only; With an ufeful Table 
to that Purpofe. 

HAVING, in the fixth Chapter of. the foregoing 
Treatife, taught a ready and eafy Way for taking 
the Quantity of an Angle in the Field by the Chain only i 
and underftanding it to have met with good Acceptance 
among Surveyors and others ; I thought it proper to fay 
fonnediing more on that Subjeft, the prefent Opportunity 
of a new Edition of the Book inviting me thereto. And 
that this Way of working may be praftifed as quick and 
true as any in the World, with all the coftly Inftruments 
that ever were invented, there are two fecming Difficulties 
to be removed. The/r/? i:, when the Angle grows ve- 
ry obtufe, that is to fay, containing 1 70 Degrees or more, 
then tlie Subtcndent or Chord-Line will liardly be diftin- 
guifhable between five or fix Degrees, there b^-ing but 
4. Fart of a Link difference between 170 Dcg. and 171 
Degrees, and not above -,'^ Part, between 1 yS and 1 79 j 
Degrees. To remedy which, you need not tike the 1 
Quantity of that Angle at all, efpecially if it be an in- 
ward Angle, but meafure directly from fi to Ci and 
when you come right againft ^, take an Off-fet (which ! 
you may do with a Rod or Line a [cue, j'.UM'iis.'M'xki.-!. 
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Crofs ot odier Inftrument) which Off-fet, put dowA in 
your Ficld-Book> will do theBufinefs when you comcta 

ptotraft, as well as if you had taken the 
Angle in the Field: But if that does 
not pleafe you, or any other Reafon ne- 
ceflitate you to take the Angle -/f, there 
place a ftrong Stick in the very Angle 
-^, and putting the Ring of the Chain 
over it, ftretch it out at full length, 
both in the Line yHB and yiC-y and 
where the End of the Chain falls, there 
place Sticks alfo, as at D and G. Re- 
ngfove your Chain from -^, and put the 
Ring over the Stick at Dy and ftretch 
it out; at adventure as tov^ards E. Now 
you* /hould have another Chain, or a 
fmall Line, (which you may carry in 
your Pocket) exadly of the length of a 
Chain, with a Loop at each End ; which 
put over the Stick' at ^, and taking the 
other Loop of the Line in one Hand, 
and the loofe End of the Chain in the 
other Hand, go backward, till both be- 
ing ftretched ftrait meet at -£, then have fjt] 
you found D AE^ an Equilateral Tri- 
angle conlifting of 60 Degrees v to which 
add another Equilateral Triangle by 
loofing the Chain at D,* and putting it 
over the Stick at £, letting the Line re- 
main as it was faftened at A^ and taking 
the loofe Ends again of the Chain and 
Line in your Hands, gb backwards as 
before, until both being ftretched ftrait, 
meet in -F. So have you found two Equilateral Tri- 
angles, or 120 Degrees. Laftly, With your Chain mea- 
fure the neareft Diftance FG^ which fuppofe to be 84 
Links and a half j which Sum look for in the following 
Table, and right againft it you will find 50 Degrees, which. 
added to. 120, make 170 Degrees, the Quantity of the 
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Angle fought ; of if you have not a mind to ufc the Table, 
you may note it down in your Field-Book, thus, ix ^ 84^., 
lignifying that Angle confifts of two EquUaterals and 84 {. 
Links for its Subtendent; and you may plot it, by doing 
with your CompafTcs upon the Paper, what you did in 
the Field with the Chain. But now perhaps you may be 
ready to fay, you pretend to teach how to take the Quan- 
tity of an obtufe Angle with the Chain only, and here is 
a Line required, or two Chains at leaft. Well then, you 
ihall prefently fee how to do it with one Chain only. Let 
EAI^ in the following Figure, be the Angle of 170 De- 
grees ; meafure from A towards B and C, half a Chain on 
each Side, as to D and £, where ftick down Sticks, and 
one at A •, then put the Ring it one end of the Chaiii over 
the Stick at A^ and the other end over the Stick at 2), and 
taking the Chain in the middle by the Ring that is com- 
monly at the End of 50 Links, go backwards till both 
Parts are ftrait, and their ftick down a Stick, as at JP. 
Then loofe the Ring from JD, and put it over, the Stick at 
is and taking the very middle of die Chain, make both 
Parts ftrait, which they will be at C, where ftick down a 
Stick, from which meafure to £, noting it down in your 
Field-Book A A 424, and when you plot it, remember to 
make your Equilaterals but of 50 Links the Sides of them: 
I fay, when you plot it ; for you may not in this Ckfe have 
recourfe to the following Ta b t e, that being made to the 
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Radius of loo Links, unlefs you double the Number of 
JUoks found between C and E •, or. wKicK khe<K». miK^tv 
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you have finifli'd your two Equilateral^^, one end of the 
Chain hanging at A^ ftretch the other at full Length over 
the Stick at G, which will fall at H\ then meafuring- the 
neareft Diftance between H and C, you will find it to be 
84 4. Links, againft which in the Table ftand 50 Degrees, 
which added to your two Equilaterals, make 1 70 Degrees 
for the Angle A. [ See this Figiire.] 



B 




But now if you had rather mcafure this Angle, by firft 
. taking out a right Angle from it; thus you may do to 
find the' Perpendicular for the right Angle : [See the Figure 
on the other SUe.] Put one Ring of your Chain over the 
Stick at the Angle A^ and ftretching out the Chain, let 
the other End fall any where at adventure, as at 5 or C ; 
where (tick a Stick through the Ring, and loofing that 
End at A^ take it in your Hand, and ftretching it ftrait, 
fee in what Pai*t it will juft touch the Hedge AE ; which 
will be at /), if the other End be at C ; or at £, if the 
other End be at B ; and there make a Mark ; which done, 
keeping the End of the Chain in your Hand, go back- 
ward from B or C, towards G or F, till your Chain is ftrait; 
then moving yourfclffideways to and fro, till you perceive 
your Chain to lie in a ftrait Line with BE or CD^ at the 
End of it place a Stick, as at For G, from whence to A 
will be a Line perpendicular to AE -, wherefore from A 
fetoff one Chain in that Line, which will fall at//; and 
one Chain upoA the Line AI, which falls at /; and mea- 
furing the Diftance ///, you will find it 128 Links ,v Parts 
of a Link, or 80 Degrees ; which added to the right An- 
gle, makes 170 Deg. which was the Angle required. 

Otherwrfe you may take a right Angle, by fixing one 

End of the Chain in the Angle itfelf, and the other End 

sc 40 Links Diftance in tht Htdg^^ •, tivsivtake 50 Links in 
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one Haad, and 30 in the other, and ftretch both Parts 
ftrait, their Meeting will' conftitute a right Angle, ac- 
cording to the well known Axiom, that 3, 4, and 5 make 
a right-angled Triangle. ' - 

Many other Ways might^be (hewn, to take a right An- 
gle in the Field by the Chain only, as alfo otherwife to 
meafure the Quantity of an obtufe .Angle •, but I omit 
tbem, leaving it. to your own Pra6tice and Ingenuity: 
Only one Way more, and the very bell, to take the 
Quantity of this obtufe Angle, which take as follows : 

in the following Figure let A be the Angle required to 
be taken in the Field ; by the Chain firft from yf, fet off, 
two Chains, one to 5, the other to C ; then fixing one 
End of the Chain in J?, ftretch the other direft in a ftrait 
Line towards C, making a Mark where the End falls, 
which will be at 7 J meafure the Diftance from 7 to A^, 
which fuppofe to be 8 Links JL Parts of a Link ; look in 
the following Ta b l e, and right againft it you will find 

B_ „..:*£ _2— 

Mil,, -| T^l^^^^,^— i*'*^ ' 

A. 

5 Degrees-, which doubled (the Angles AC"] and ABj' 
being equal, becaufe the Sides AB and AC are equal, and 
it) makes 10 Degrees; which fubtrafted from 180, leaves 
170 for the defired Angle at yf. 

But now if this had been an outward Angle, as we will 
fuppofe the following ; you havQ no more to do, but to 
continue one Line -, as for Example, the Line DA to C, 
one Chain, and alfo to fet off one Chain upoii the other 
Line from Ato B\ then meafure the Diftance 5C, which 

1 ^ 
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C5^ 

fay to be 1 7 Links tV Parts of a Link, which anfwers In 
the Table to 10 Degrees, which is the Complement of the 
Angle -^ to 180 Degrees; wherefore take 10 from 180, 
o-emains 1 70 for the fought outward Angle. 



, By this time, I hope, the Difficulty of meafuring ob- 
tufe Angles is well removed, and the Matter made plain 
andeafy: As for* acute Angles, and fuch obtufe ones as 
are but a little bigger than 90 Degrees, you have the Way 
to meafure them aJreadv in the fixth Chapter of the fore- 
going Treatife, with lundry W^ys to meafure a Field 
with-the Chain only, to which I refer you. 

It remains now to fpeak of the fecond feeming Difficul- 
ty, which lies in the Trouble of plotting after this Way : 
To remove which, you may have a Protraftor made with 
Links on it inftead of Degrees, or both, if you'pleafe; 
which the Inftrument-maker may fbon do by the Help of 
' this Table. Or you may very well ufe your ordinary Pro- 
tradors ; for having a Copy of this Table in the Field 
with you, you may at once note down the Degrees of 
every Angle, without mentioning the Subtendents at all ; 
or ir you do only note down the Subtendents in your 
Field-book, when you come home, you may at once take 
all the Angles in Degrees anfwerable to them, and fo plot 
with an ordinary Protractor, as at other times. I have 
made the Table but to 140 Degrees j for as I told you be- 
fore, when an Angle exceeds that, your beft Way of mea- 
furing it, is as has been juft now taught. 

What has been already faid I prefume to be fufficient to 
explain the following Table, and the Ufe thereof, there- 
fore Ihall not trouble you with Repetitions ; only defire 
you to remember, that the Table is made for the Radius 
of one Chain, or 100 Links •, and the Subtendents, or 
Chord Lines^ are in Links, and decimal Parts of a Link: 
So that when you would ufe this Table, you muft fet off 
but one Chain from the Angle (you defire to know the 
Quantity of) on either Hedge, and meafuring the neareft 
Diftance between the two Ends of the Chains a-crofi from 
Hedge to Hedge, look for the Number of Links in the 
Table that neareft Diftance contains, and right againft it 
you will find the Quantity of the Angle as true, if not 
truer, than if it had been taken by the beft Semicircle^ 
Circumfercntory or "Theodolite. 
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EXAMPLE. 
In Folio 115 of the foregoing Book, I would know 
the Quantity in Degrees of the Angle eEe^ whofe Sub- 
tendentis there (accounting one Chain Radius) laid to be 
80 Links.: Accordingly I look for 80 Links in the Table, 
and the neareft Number to it is 79 Links ,V Pares of a 
Link, and r5ghtagainft it ftand 47 Degrees: Wherefore I 
fay that Angle confifts of 47 Degrees, and a. little more 5 
and tho' it be needlefs, yet if you defire to know how 
much that odd -/t is ( which is wanting to make up 80 
Links^ you may fee by the Table, that in an Angle of 
this Bignefs one Link and half raifes a Degree; fo that 
tV Parts of a Link is juft 1 2 Minutes. The exa£k Angle 
therefore is 47°. 12'. 

What has been faid concerning meafuring a Field, of 
taking an Angle by the Chain only, either in the Appeth 
dix^ or fixth Chapter, may as well be applied to a Pole or 
Rod cut out of the Hedge, and divided into 100 equal 
Parts ; and indeed you may altogether as well, and much 
quicker, do it with a Rod than the Chain, every Divifion 
of the Rod anfwering to a Link of the Chain : But then 
you muft take care your Rod be lira it; and the Table 
ferves as well for a Rod fo divided as the Chain, only in 
calling up there is a Difference (which your own Reafon , 
and the foregoing Treatife will fufficiently explain to you) 
unlefs in meafuring the Length of the Lines, you call 
every 4 Poles i Chain, and every 4 Divilions of the Pole 
1 Link ; then you may call it as if it had been meafurcd 
by the Chain : But there is no need for that, that I know 
of. You may have, 1 fuppofe, in Crooked-Lancy a Rod 
made to Ihoot one Part into another like a Filhing-rod, 
to be ufed as a Cane, in the Head whereof may be a fmall 
Compafs } which alone is Inftrument enough to furvey any 
Piece of this Earth, be it Mannor or larger: And if io^ 
what need is there of a Horfe-Ioad of Brafs Circles and 
Semicircles, heavy Ball-Sockets, wooden Tables and 
Frames, and three-legged Staffs, cum multis aliisj unlefi 
to amufe the ignorant Countryman, to make him more 
freely pay the Surveyor? 
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